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EXECUTIVE SUMMARY 



Notwithstanding the anploy^ Retirement Income Security Act of 1974, 
many defined l^nefit ponision plans a)ntinue to l^ckload severely the accrual 
of their workers' pension benefits. This backloading no longer takes the form 
of long service requirunents for vesting; raUier it is achieved through the use 
of early r^irraiOTt benefit r^iuctiim pnjvisions ajKl early retimnent suf^lemen- 
tai benefits. Time feature produce, in many cases, the same effect as pre- 
ERISA voting r^piirements, namely, that workers who leave employment, 
whether volimtarily or involunterily, prior to a specified age or prior to hav- 
ii^ a ^)a:ified amount of service, may leave with quite small pensicm benefits. 

In addition to l^kloading their poision benefits, many firms appear to use 
their pensions to provide major incentives for workers to leave the firm after 
a specified or amount of ^rvice. TTie^ rdtirt^nt incentives (old age work 
disincentives) are often quite large when compared with social purity's old 
age woric disinoeiiav^. The pension thus becomes, for older workers, the stick 
to get them to retire and thereby give up the wage carrot. 

This monograph documents the c^ntinu^ backloading of pension benefits 
and tte extent of retiroi^nt incentives by exarnining pension accrual in a large 
sample of U.S. defined benefit pension plans and in one large Fortune 500 
firm. In die case of the large Fortune 500 firm, it is possible to link the retire- 
ment behavior of woxters to the r^rement incentives associated with the firm's 
pension plan. 

The monograph begins by defining pension accrual and describing the fac- 
tors that Influence this form of employee compensation. In so doing, it points 
out the remarkable variety in pension accrual that can arise because of dif- 
ferences in pension provisions ami economic circumstances such as the growth 
rate of employee wages or the interest rate. Pension accrual may not only dif - 
fer greatiy acro^ firms because of differences in pension plans and across 
time because of difference in economic circumstences, but also across workers 
within a firm who have different amounts of service, different mortality prob- 
abilities, and are of different ages. 

While pemion accrual is typically a small con^nent of total ejnployee com- 
pensation, at some ages and (tepending on the pension plan, it can easily repre- 
sent as much as one-half to two-thirds of total compensation. At certain ages 
it can also reduce total ojmpensation by such magnitudes. The fact that large 
dianges occur from one y ;ar to the next in a worker's pension accrual without 
a romxjmmitant offsetting change in nonpension compensation indicates that 
the labor market cannot be view^ as clearing on an annual basis; i.e., the 
size of pension accrual rules out the possibility that workers are paid each year 
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what they produce that year. In niling out such an annual spot market view 
of the labor market, the cfata appear to rule in tfie only alteroativa view, name- 
ly, that the labor market clears on a long-term implicit ccnitractual basis. 

In addition to telling us something about the nature of labor markets, the 
large magnitudes of pension accrual at specific ages suggests the need for 
employers to track carefully the pension benefits accruing to each worker. As 
the appei^cies to the monogra^ show, siu:h tracking requires careful actuarial 
calculatiiHis tfiat are sensitive to the fine details of the pension plan. 

The monograph rqx>rts Ae results of such painstaking actuarial calculations 
for over 1^ U.S. defined benefit plans. Th^ calculations indicate that many 
plans exhibit significant b^kloading aiul most plans generate substential retire- 
ment incentives, often at tte plan'?? age of early retirement. The extent of 
backloading and retiren^nt inc^ntiv^ differs widely across firms. While there 
are some different^, on average, in backloading and retirement incentives 
across industries and occupations, th^ differences are due primarily to dif- 
ferent choices of early and normal retirement ages. For example, early and 
normal retirement at age 55 is quite common among firms in the transporta- 
tion industry, and accounts for most of the differences, on average, between 
pension accrual in transport^on and other industries such as manufacturing. 

The analysis of the retirement response to the large Fortune 500 company's 
pension plan yields quite strong findings. The plan is highly backoaded, with 
most of the benefits accruing in the year the worker reaches age 55, the plan's 
age of early retirement. The plan also provides a very sutetantial incentive 
to retire at age 55 or shortly thereafter; it does so by gr^tly reducing pension 
accrual after age 55 and ind^, depending on the worker's service, making 
pensicm accrual significantly i^ptive after age 55. The data reveal a very strong 
retirement response to the plan's retirement incentives. Before workers reach 
age 55, departure rates are typically around 2 percent. At age 55 they jump 
to 10 percent or more. Between age 55 and 60 they remain above 10 percent 
and increase again at age 60. In total, it appears that the pension plan is in- 
creasing the extent of early retirement between ages 55 uid 60 by roughly 
one-third. 

Given the rapid aging of the U.S. workforce and the growing concern with 
old age income security, it may be time to take another look at government 
policy concerning private pension plans. In the absence of new approaches 
to the retirement incentives of private pensions, govenmient policies design- 
ed to increase l^r force participation of the elderly by, for example, alter- 
ing social security may prove highly ineffecnial. 
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Introduction 



Private pensions are playing an increasingly important role in the 
U.S. economy. Almost half of the U.S. workforce is currently par- 
ticipating in a private, state, or local pension plan, and almost a 
third of current retirees arc recipients of pension benefits. Pension 
funds hold over 10 percent of U.S. financial assets, and pension lia- 
bilities represent a major source of business debt. 

Much of the growth in private pensions has occurred in the last 
three decades. During this pericxl, and especially in the last decade* 
the labor force participation of older workers had declined dramati- 
cally. While much of this trend may be due to higher incomes cou- 
pled with a desire for increased leisure, it appears thai the retirement 
incentives of private pensions may also be inducing widespread re- 
tirement. For older workers covered by private pensions, pension ac- 
crual is typically substantial prior to specific ages and then becomes 
significantly negative after these ages. Such accrual profiles provide 
very substantial incentives to retire. Such incentives are the primary 
fcKUs of this monograph. 

Analysis of pension accrual can also provide insight into the struc- 
ture of the labor market. Many economists view the labor market as 
primarily a spot market in which a worker is paid each year for work 
done that year: others view employers and workers as entering into 
long-term contractual arrangements which may be implicit as well as 
explicit. Under such arrangements, compensation for work done in 
the pre sent may be paid in the future. Information on pension ac- 
crual can provide information on the empirical relevance of the con- 
tract versus spot market views of the labor market, 

A third important reason for studying pension accrual concerns 
government policy towards ^pension backloading.'' Pension back- 
loading refers to {)ension plans that provide very little pension ac- 
crual up to a specific age and substantial pension accrual after a 
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specific age. This feature of pension plans typically means ihyt pen- 
sion benefits are much smaller for employees who change jobs than 
for those who don't, holding earnings constant. Much of the regula- 
tion of vesting rules contained in ERISA, the Employees Retirement 
Income Security Act of 1974, and in subsequent legislation reflects 
an effort to limit pension backloading. Despite these and related ef- 
forts, backloading remains a feature of a large fraction of defined 
benefit pension plans. The backloading under current plans is due to 
quite typical age-related and service-related provisions of normal and 
early retirement benefit formulae. 

Other reasons for studying pen.sion accrual include worker mobil- 
ity, sex and age discrimination, firm valuation, and proper disclosure 
to workers of pension benefit information. Clearly, if the labor mar- 
ket is best characterized as a long-term contractual arrangement be- 
tween workers and firms, then the future path of pension accrual is 
an imptirtant element of that contract. If future pension accrual is 
substantial, workers may be effectively "locked m" to their present 
firm. Thus, workers approaching the age of full vesting or of sub- 
stantial pension accrual may delay switching jobs until they have ex- 
hausted pension accrual on their current jobs. Others may change 
jobs without fully appreciating the loss in potential pension accrual 
that such change entails. 

Since defined benefit pension formulae are sex blind and since 
women typically live longer than men, the pension cost of employing 
women may exceed that for men in many firms. If firms are unable 
to pay women a smaller nonpcnsion compensation, the total labor 
cost of hiring women will exceed that of hiring men and may miti- 
gate against employment of women. Pension accrual also differs due 
to the age of the worker. If newly hired older workers accrue pension 
benefits at a faster rate than newly hired younger workers, and if 
firms cannot pay older workers less than younger workers, then 
firms may be less willing to hire older workers. Knowledge of 
nested pension accrual is of obvious importance to the proper valu- 
ation of firms since accrued vestt'l benefits are a financial liability. 
While the accountants and actuaries of major U.S. corporations and 
unincorporated businesses calculate aggregate accrued vested liabili- 
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ties, the accounting procedures vary widely. In addition, knowledge 
of a firm's overall liability is different from knowledge of the pen- 
sion accrual of its particular workers. The complexity of pension 
benefit formulae calls into question whether employers and personnel 
managers fully understand the nature of pension compensation. The 
complexity also suggests, that workers may not understand the extent 
of pension accrual. If workers are overvaluing their pension benefits, 
they may be accepting too little in the form of nonpension compen- 
sation. Alternatively, they may undervalue their jKsnsion benefits and 
seek too much in nonpension compensation. The complexity of pen- 
sion accrual suggests the need for annual statements indicating each 
worker's accrued benefit and providing projections about future 
accrual. 

This monograph examines pension accruals, both their size and 
their incentive effects, particularly with respect to retirement behav- 
ior It combines (in parts of chapters 2, 3 and 4 and appendices I and 
II) the results of our previous research (Kotiikoff and Wise 1985 and 
1987) on pension accrual in U.S. firms, with new findings (reported 
in chapters 5 and 6 and appendix III) on pension accrual and retire- 
ment behavior in one very large U.S. firm. The analysis relies pri- 
marily on two sources of data. The first is the Bureau of Labor 
Statistics' 1979 Level of Benefits Survey (BLS^LOB). This survey of 
1469 establishments with 3 .386,12 1 pension participants, provides 
extremely detailed information concerning pension benefits, vesting, 
and early retirement formulae, all of which are crucial inputs to the 
calculation of pension accruals. The second data set, denoted here as 
FIRM, contains the complete work histories of over 122,(KK) em- 
ployees who were working at some time during the period 1981- 
1984 for a large Fortune 500 company. While the name of this 
company cannot be revealed, the company is in the service industry. 

The BLS-LOB data are useful for exhibiting typical patterns of 
pension accrual as well as indicating variations across pension plans 
in accrual patterns. The FIRM data can be used to study the retire- 
ment response to age-pension-accrual profiles. 

The monograph is organized as follows. The remainder of this 
introduction discusses more fully three key issues motivating the 



ERIC 




4 Introduction 



analysis of pension accrual. The first is the trend toward early retire- 
nienu the second is the question of pension backloading; and the 
third is the spot versus contract views of the labor market. Chapter 2 
explains pension benefit accrual and illustrates age-pension-accrual 
profiles arising under typical pension plan provisions. The third chap- 
ter first describes the BLS-LOB data. Next it uses the Retirement 
History Survey (RHS) and the Current Population Survey (CPS) to 
calculate representative age-earnings profiles by age, sex. occupation, 
and industry. These age earnings profiles are then used to study typi- 
cal as well as unusual age-pension-accrual profiles among the uni- 
verse of U.S. defined benefit plans. Chapter 4 uses the same data 
and procedures as chapter 3, but fcKUscs on the pension costs of job 
mobility and differences by age. sex. industry and occupation in pen- 
sion accrual. Chapter 5 begins with a presentation of the FIRM'S 
data. Next it describes the FIRM's benefit formula in close detail. 
From the FIRM's accrual profile it is clear that most of the FIRM's 
employees have a very strong incentive to retire at the FIRM's early 
retirement age, age 55. Chapter 6 examines the retirement rcsptinse 
to the FIRM'S accrual profile. The final chapter summarizes the 
main findings of this study. 
The principal conclusion.** of this monograph are: 

(1) The age-accrual profiles of typical pension plans exhibit 
sharp di.scontinuitics at the ages of vesting, early retirement 
and normal retirement. 

(2) In most firms with defined benefit plans, pen.sion accrual 
gives workers a very substantial incentive to leave the firm 
after the age of early retirement and an even greater incen- 
tive to leave after normal retirement age. 

O) fhe old age work disincentives of private pension plans typ- 
ically arc very large and exceed six'ial security old age work 
disincentives. 

(4) Government vesting and a-lated legislation notwithstanding, 
sizeable pension backloading remains an important feature of 
a significant fraction of defined benefit plans. 

(5) There is a very wide variation acr{>ss pension plans in pension 
accrual profiles and. consequently, in retirement incentives. 
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(6) F<)r younger workers in some firms the expected loss in pen- 
sion benefits due to job change is quite substantial. 

(7) R^r middle age and older male and female workers earning 
the same nonptnsion wage, there is a roughly 10 percent 
male-female difference in pension benefit accrual assuming 
average male and female mortality probabilities. 

(8) Analysis of the retirement behavior in the FIRM indicates a 
very significant retirement response to the pattern of pen- 
sion accrual 

(9) Over 50 percent of 50-year-oId employees of the FIRM leave 
before age 60, and 90 percent leave before age 65. The 
jumps in departure rates at specific ages coincide precisely 
with the discontinuities (kink points) in pension and social 
security accrual. 

(10) The FIRM'S pension accrual increases the probabiliiy of 
workers age 55 leaving the FIRM before age 60 by approxi- 
mately 30 percent, from 14 percent to 44 percent. 

(11) The pattern of pension accrual with age is strongly at (xlds 
with a spot market view of the labor market. 

The Trend Toward Early Retirement 

The trend toward early retirement dates from the beginning of this 
century (Ransom and Sutch 1986). In 1900, the labor force partici- 
pation rate of males 65 and older w^is 58.4 percent. By 1930, this 
rate had declined to 53.9 {Hi.cenl. The decline over the next 30 
years, beginning essentially at the inception of social security, was 
substantial; the 1960 participation rate of older men was 33.1 per- 
cent. But an even bigger pearentage decline has iKrcurred since I960; 
the most recent statistics record a 1986 labor force participation rate 
of older men of only 17.5 percent. 

The trend toward early re!irem?M^t has occurred despite an increase 
in life expectancy. The expected length of life for 2()-year-olds at the 
turn of the century was roughly 45 years: the current Hgurc is 50. At 
65, life expectancy is now 16.8 years; at the turn of the century it 
was only 11.9 years. The trend toward early retirement has also oc- 
curred despite major increases in wage compensation; on average. 
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annual real wage payments to workers have risen ainiosi fourfold 
since 190(). A common explanation for the retirement trend is the 
increased demand for leisure assiKiated with higher incomes. Like 
average annual real wage payments, real fxjr capita income has in- 
creased enormously since i9lX). The current figure measured in con- 
stant dollars is over four times the corresponding figure for 19{X). 

The acceleration in the rate of early retirement since 1960 appears 
to be due to factors other than increases in real income levels of the 
elderly, however. Many researchers have pointed to increases in so- 
cial security benefits as a possible explanation (e.g., Hurd and 
Boskin 1984: Hausman and Wise 1985; Burticss 1986). Boskin 
(1977) stressed that social security's earnings test, which taxes back 
the scKial security benefits of workers whose earnings exceed rather 
small **exempt" amounts, may be an important cause of reduction in 
the labor force participation of older workers. Kollikoff (1978) 
showed that many social security recipients adjust their labor supply 
to earn just under social security's exempt amounts. 

Other researchers, particularly Blinder, Gordon, and Wise (1981). 
have cast doubt on the notion that social security induces early re- 
tirement. at least prior to age 65. They pointed out that between ages 
6z {social security's early retirement age) and 65 (swial security's 
normal retirement age) workers do no! lose any social security ben- 
efits in present expected value if they continue to work, because by 
foregoing benefits between 62 and 65. the age 65 benefit is actuari- 
ally increased. These researchers also pointed out that there are re- 
computation features of social security's benefit calculation that 
constitute implicit subsidies to labor supply prior to age 65. After 
age 65. however, social security benefits are typically not increased 
enough if retirement is postponed to compensate for the reduced 
number of years that they will be received. 

One may question whether social security beneficiaries are aware 
of and correctly understand provisions such as actuarial increases 
and benefit recomputattons. In addition, it may well be that many 
social security beneficiaries are liquidity-constrained, in which case 
they may well need to start collecting social security benefits prior 
to age 65. and. once they become social security recipients they fall 
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under the earnings test. Hurd and Boskin (1984) stress liquidity con- 
straints and scxrial security's income effects as important factors in 
inducing early retirement. They use the Retirement History Survey 
(RHS) data and report that ''any way the data were analyzed we 
found a positive association between retirement probabilities and so- 
cial security wealth/' They conclude that most of the substantial de- 
cline in labor force participaiion of the young elderly that occurred 
between 1968 and 1973 can be traced to increases in social security 
benefits. 

Blinder and Gordon (1980) and Burtless (1986) base their analyses 
of retirement behavior on the same data as Hurd and Boskin. but 
their conclusions about social security's impact on retirement differ. 
Blinder and Gordon find that * 'pension plans . . , pnwide powerfu! 
incentives to retire at the age of eligibility for the pension . . . (but) 
Social Security has a much weaker effect, if any, on retirement de- 
cisions.*' Burtless states that '^Social Security is found to have a pre- 
cisely measured, but small overall effect on retirement/' According 
to Burtless * 'rising Social Security benefits in the 1970s played only 
a small role in the decline in the average male retirement age/' 
Hausman and Wise (1984) reach a similar conclusion in their analy- 
sis of the RHS data. They repi)rt that social security has an impor- 
tant effect on retirement, but that social security benefit increases in 
the early 1970s provide only a partial explanation for the reduced 
labor force participation over that period. 

The study of Burtless and Moffitt (1984) is also based on the 
RHS, but it differs from Burtless (1986) in that it considers both 
retirement age and postretircment choice of hours of work. The con- 
clusion from this analysis is also that social security has a statisti- 
cally significant, but small effect on the age of retirement and that 
its effects operate through the level of social security benefits and 
the age at which benefits become available, rather than through so- 
cial security's earnings test. Other analyses by Burkhauser and 
Quinn (1983): Hields and MitcheM (1984a, b): and Diamond and 
Hausman (1984) also report small swial security effects. 

Gustman and Steinmeier^s ( 1983, 1985. 1986a. 1986b) analyses of 
retirement include the possibility of partial retirement at a reduced 
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wage. Their studies, also based on {he Retircmeni History ljurvey. 
suggest an important role of both siKial security and pensions in re- 
tirement decisions; indeed in their (1983) paper they report that 
"... the combined effects of Social Security and pension benefits 
and mandatory retirement is to cause the percentage of individuals 
working fuil-time at age 66 to fall by 18.9 percentage points." 

While increa.ses in .siKial security benefits and the work disincen- 
tive from social .security's earnings test may help explain reductions 
in labor force participation after age 62. these factors cannot explain 
increased retirement between ages 55 anu ')L Since 1960, the labtir 
force participation rate of males in this age range has declined sig- 
nificantly. As demonstrated in this monograph, private pensions ap- 
pear to be playing an important role in inducing retirement at these 
ages as well as at age 62 and beyond; the work disincentives at spe- 
cific ages arising under many defmcd benefit pension plans are quite 
substantial; indeed, ihcy are often larger than those arising from so- 
cial security {even ignoring issues of actuarial increases and b<;ncfit 
recomp;itation). 

indtvd the effect on retirement that has been attributed to social 
security may largely reflect a failure to control for private {xmsion 
plan provisions. Like swiai security, most private pension plans pro- 
vide a very large penalty for working after 65; but none of the stud- 
ies summarized above were able to control for the precise provisions 
of private plans. 

Despite the potential importance of private pensions in inducing 
early retirement, there have been very few studies relating retire- 
ment to pension incentives. The reason is simply the limited avail- 
able data detailing employee work histories together with the spe- 
cific details of the employer's pension plan. There is an excellent 
Department of Labor data set detailing both work histories and 
pension plan provision for a representative sample of U.S. pension 
plans, but these data have not been made available to the public 
because of confidentiality concerns. St)me limited analysis for the 
Department of Labor of these data by Gary Fields and Olivia 
Mitchell (1984a) indicates a significant retirement response to pen- 
skm incentives. 
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Pension Backloading 

Prior to ERISA, compimics often required as many as 25 years o\ 
service for pe^ ion vesting. To proteci workers from being dis- 
missed, falling ill. or leaving their emp oyment for other reasons im- 
mediately prior to becoming vested. I.R1SA mandated 100 percent 
vesting within 10 years of initial participation in a pension pi in. The 
lO-ycar vesting rule was reduced to 5 years in the 19S6 Fax Reform 
Act. 

The intent of the vesting provisions of HRISA and ;he 1986 Tax 
Reform Act was surely to limit the extent of backloading of V'\Nted 
pension accrual. While it is true that delaying vesting is a mecha- 
nism for delaying the vested accrual of pension benefits, it is only 
one such mechanism. As this monograph makes clear, thea* are nu- 
merous other pension plan provisions delerniining the age pattern of 
vested accrual. These include numerous basic benefit formulae, pro- 
visions formulae determining supplemf;nial benefits, rates of early 
retirement benefit reduction, and si^wial security offset provisions 
For a significant proportion of dcfmed benefit pension plans, these 
and related features lead to very >ubstantial backloading ot accrued 
vested pension benefits. The F!RM\ pension plan discussed in chap- 
ter 5 is a case in point. In this plan there is modest accrual of vested 
benefits prior to the plan's early retirement age and substantia! pen- 
sion accrual at the early retirement age. As a consequence, a worker 
who leaves the FIRM just prior to its eariy retirement age will re- 
ceive a rather limited pension when compared to the pension of a 
worker who stays through the age of early retirement. The impact of 
these provisions is thus quite similar to those that would arjsc under 
a very long service requirement for vesting. 

We are not suggesting that employers are deliberately designing 
defined benelit plans to circumvent the will of Congress: indeed, em- 
ployers as well as workers may be unaware of the extent of hack- 
loading of pension accrual. (In the case of our FIRM, the extent o\ 
backloading was a surprise to several of the plan administrators.) 
What we are suggesting is that such backloading of vested pension 
aecrual appears contrary to the intent of the vesting legislation and 
merits careful study by (Congress. 
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Spot Versi's Contract Theories of the I^bor IMarket and 
the Use of Pension Accruals to Test these Theories 

Under the spot market view of the labor market, the sum of an- 
nual nonpension compensation and annual pension accrual should 
equal the worker's annual output. If the worker's annual output is, 
for example, con lant independent of age> any increases (decreases) 
with age in pensioi accrual should be offset dollar for dollar by de- 
creases (increases) at the corresponding ages in nonpcw.aon compen- 
sation. While only one worker's output may change with age, it is 
unlikely to change precipitously from one age to anoiher hi contrast, 
fH^nsion accrual can change dramatically with age, requiring offset- 
ting dramatic changes in nonpension compensation according to the 
spot market view. 

Understanding the extent of contractual arrangements bt^tween 
workers and firms is impi^rtant for a host of ect)nf>mic issues ranging 
from the degree of .vage flexibility over the business cycle to the 
availability of human capital insurance within the firm. Discriminai 
ing between *'spol"' and * long-term contract'' views of the labor 
market >v also critical for evaluating numemus questions specific to 
private pei^^rms. One such question is whether workers and employ- 
ers fully appreciate how complex pension plan provisions iHter a 
firm's total compensation package. Evidence that labor markets 
closely accord with the predictions of a spot market would suggest 
ralher small information problems, Hqually productive workers, in 
this case, receive identical total annual remuneration regardless of 
their current employer or the sjx^cifics of the employer's pens^vm 
plan. 

A second question involves proper disclosure and valuation of a 
pensiiui plan's net financial liabilities. In a spot market settmg, an 
empli)yer s net liability corresponds simply to the accrued value of 
vested pe^^U)n bcncfils. Additional {XMision liabilities projected to 
arise from future employ ment. in such a setting, are matched dollar 
for dollar by future projected revenues associated with the worker's 
continued employment, The excess i>f pfojectcd over accrued liabil- 
ities should not. therefore, aflect a f!rm\ valuation and suggests no 
case for estiniatmg and disclosing projected {KUsion liabiiities- Un- 
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tier a long-term contract riirangemcnt, on the other hand, revenue 
from continued employment need not match the accrual of future 
pension liabilities, plus the payment of wages, and the disclosure of 
projected rather than accrued liabilities is potentially more relevant 
for firm financial valuation. 

A third question is the effect of pensions on labor mobility and 
Hiring practices. In a spot market environment, the particular and 
quite peculiar rates of pension benefit accrual with age described in 
this monograph would have no consequences for labor mobility, 
since offsetting increases or reductions in direct wage compensation 
would leave the worker indifferent between staying on the current 
job or switching to another job offering an identical amount of total 
compensation. A spot market would also entail flexibility in wage 
compensation sufficient to permit hiring equally productive old and 
young, black and white, male and female workers, despite differ 
ences in their accrual of vested pension benefits reflecting age, race, 
and sex-specific mortality probabilities. Long-term contractual 
agreements, in contrast, may leave less flexibility to accommodate 
differences in individual circumstances. 

Given knowledge of a worker's current and previo^js level of earn- 
ings, and fhe benefit and retirement provisions of his pension plan, 
one could, in principle, directly test the spt>t market hypothesis by 
checking whether* in each yean the sum of the increment to a work- 
er's accrued vested pension benefits plus his wage compensation 
equalled his marginal product.^ Unfortunately, a worker^ marginal 
product is unobservable and difficult to estimate. This data iimita-^ 
ion restricts, but, by no means precludes, inferences about spot ver- 
sus contractual labor market arrangements. 

As stated, the sum of the assumed age-earnings pn^file, measured 
in constant dollars, aiJ the associated real pension accrual profile 
equals, under the spot market assumption, the age-marginal pro- 
ductivity profile. Hypothetical age-marginal prcxluctivity profiles 
derived in this manner exhibit quite sharp or in>plausihle discontinu- 
ities at two critical ages, the age of full vesting, for plans with cliff 
vesting, and the early retirement age, for plans permitting early re- 
tirement on bcticr than actuarially fair terms. ^ Making reasonable 
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assumptions concerning age-earnings profiles and interest rates, we 
find sizeable discontinuities (often as large as 40 percent) in hypiv 
thetical age-marginai productivity profiles for a large fraction of 
firms with defined benefit plans. An alternative statenient of these 
findings is that for snioothly shaped age-marginal product schedules, 
wage compensation must potentially fall or rise by roughly 40 per- 
eent of the wage at critical ages to satisfy conditions of spM market 
equilibrium. These figures appear sufficient!) large to rule out the 
hypothesis of annual spot clearing for a large segment of the U.S. 
labor market. 

As La/ear's (1983) insightful study points out, the present ex- 
pected value of accrued pension benefits represents a form of sever- 
ance pay for workers who choose to separate from the firjVj. Such 
severance pay would naturally arise in contractual settings in w^hich 
workers are paid (in wages) less than their marginal products. As the 
worker ages, the average value of this 'Severance pay'^ rises until 
the age of normal retirement, according to our findings. In a contrac- 
tual setting, the implication of our finding of positive average pen- 
sion accrual at all ages prior to normal retirement is that average real 
wages represent a lower bound Tor the average marginal product of 
Wi)rkers covered by our sample ol plans, up to the age of normal 
retirement But after that age, accrual is typically negative, suggest- 
ing that the wage exceeds marginal product at some age. It is impor- 
tant to emphasi/e. however, that we find large deviations from the 
average, with large negative accruals after the age of early retire- 
ment in many plans. And for other plans with positive pension ac- 
cruals between early and normal retirement, the decline in pension 
accrual from a large positive number to a small positive number in 
this age interval is, itself, a significant retirement incentive. 

F'inally, an additii>iial implication i>f these findings is that compen- 
sating diflercnlia! studies of the tradeoff between wages and pension 
benefits, \\ they are to be meaningluL cannot be based on cross- 
section evidence at a point of fmie. To understand the relation- 
ship between ctmipensation in the form of wages versus pension 
benefits, one must ccmsi ier the receipt ol bc^th over a long period of 
employment, 
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Dffintng Pension Accrual 

Consider a worker who is paid m two forms: salary and pension 
compensation. Pension compensation for ^'.orking a year is the in- 
crease in pension wealth during that year and is called pension ac- 
crual. It is the difference between the present expected value of 
vested future benefits at the beginning and the end of the year. More 
formally, vested pension benefit accrual at age a, Ua), equals the 
difference between pension wealth at age a K Pw(a-f 1). and pen- 
sion wealth at age a, Pw(a), accumulated to age a + 1 at the nom- 
inal interest rate r. i.e.: 

(!) Uii) ^ Pw(a+ I) - PwlaMl +r). 

Pension wealth at age a is defined as the expected value of vested 
|>ension benefits discounted to age a. Intuitively, Pw{a) can be 
thought of as the worker^ pension bank account. If 1(a) equals zero, 
the worker continuing cfnployment with the firm at age a has exactly 
the same pension wealth at age a+ 1 as an identically situated worker 
who terminates employment at age a. Pension accrual is thus the 
increment to pension wealth in excess of the return on the previously 
accumulated pension bank account. 

The shape of pension accrual profiles. anaIog(His to age-earnings 
profiles, can be underst(H>d by considering a styli/ed pension plan. 
The normal retirement age assumed for this styli/ed plan is 65. As- 
sume, for the moment, that the plan has no early retirement option 
and that UK) percent vesting occurs in the lOth year of service. The 
retirement benefit of the styli/ed plan equals a constant A multiplied 
by the prcnluct of final year^ earnings and service, l^here is no effect 
of receipt of social security benefits. Let B(aJ) denote the pension 
benefit available at the plan's normal rciiremcni age to the worker 
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who terminates employment with the plan sponsor at age a after 
t years of service. The relationship hetween BtaJ) and ti^e worker's 
wage at age a, W|a), is simply: 

(2) B(a,t) - AW(a)t. 

If the worker continues to work for another yean the benefit at the 
end of the year is: 

(3) B(af - XW(a^ 

The difference in benefits between age a and age a+ L 
X!W(a-H l)(t+ 1) - W(a)t|, is depicted by the difference in the areas 
of the large rectangles in figure 2.1, except for the constant \. The 
greater the wage increase, the greater the increase in pension bene- 
fits. Benefits would decrease if the wage declined em.ugh/^ Pension 
accrual is not simply the change in the benefit, however; rather it is 



FIGURE 2 J - Pension accrual between ages a and a^l 



W(a-fl) 



Value at 65 







Pension Accrual Batwaen 




Ages a and 34^1 








Pension at 




Age a y"' -^^^ 


























I 



Value at Age a 



29 



The Wage Carrol anJ ihe Pension Stick 15 



the change in the pa^scnt value ul expected future benefits. The 
present vahic ot benefits at age a is given by: 

(4) Pw(al - B(a,t)A(65)(l fr)^^''- "^'^ 

- AW{aHA(65Kl fr) ''\ 

The term A(65) indicates the value at age 65 of a dollar of pension 
benefits received from age 65 until death. It represents an actuarial 
calculation that accounts for the likelihood that a person will be liv- 
ing at each age in the future after age 65 and discounts the benefits 
at the rate of interest, r. The term (1 +r) ^^^"""^ transforms the sKxrk 
of pension wealth at age 65 to its present value, at age a. To keep the 
formula simple, we assume a zero probability of death prior to age 
65. The present value of pension wealth at age a+ 1 is 

(5) Pw(a+1) - B(a^ LI+ 1)A(65)(1 +r) 

- \W(a+ IHH1)A(65M1 fr)"^'^" ' '\ 

The increment to pension wealth between a and a^l. pension ac- 
crual, is given by 

(6) 1(a) Pw(a+1) - Pw(a)(l4r) 

- m+rr^'^' ' IWiafiHtH) - W(a)llXA(65). 

The term in the scci)nd set of brackets is simply the change in the 
nsion benefit at 65 due to working an addiwonal year: it is repre- 
fcd by ihe difference in the large rectangles in figure 2A, Multi- 
plying this term by AA{65), it gives the change in the value of 
pension wealth at age 65. The term in the fiist set of brackets is the 
discount factor that transforms the change to its present value, at age 
a. The present vauie oi' the change is represented by the difference in 
the small rectangles in figure 2.L Nt)tice that the accrual will be 
very small if age a is much less than 65, say 30. The present value 
declines exponentially v^'ith the difference between a and 65, At age 
64 the discount factor is 1, at 63 it is 1/(1 fr). at 62 it is 1/(1 fr)% 
etc. In other words, as the age at which benefits are available draws 
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nearer, the accrual grows exponentially because of the discounting. 
In addition, pension accrual will be greater the greater the increase 
in wages. In the graphs that follow, pension accrual at age a is 
shown as a percent of the wage at that age. This ratio is denoted by 
R(a,t) and is defined by: 



(7) R(hA) I(a)/W(a). 



Under the provisions of this stylized plan, accrual as a proportion of 
the wage is shown by the line in figure 2.2 labeled * 'Retirement at 
65 Only," indicating that the plan has no early retirement option. 
The nominal wage growth incorporated in the age-earnings profile 
assumes moderate life cycle growth in real wages plus a 6 percent 
rate of inflation. A 3 percent real interest rate (9 percent nominal 
rate) is also assumed.^ Accrual is zero before vesting. In the exam- 
ple, vesting occurs after 10 years of service, at age 40. This cliff 



FIGURE 2.2 Pension Increments as a percentage of salary, by 
age, for plans with an early retirement option versus retirement 
at 65. (6% wage inflation rate) 
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vesting produces a spike in the accrual profile at this age. At age 41 , 
the accrual is smaller because it equals only the difference in pension 
wealth at ages 40 and 41, whereas the accrual at 40 is total pension 
wealth accrued in the first 10 years of service (since accrued vested 
pension wealth at age 39 is zero). In subsequent years, accrual grows 
exponentially as age approaches 65, as long as wage growth is suf- 
ficiently large, as described above. These provisions create an incen- 
tive t(^ stay with Ihe firm until age 65, since pension accrual is 
increasing. This attribute of the standard defmed benefit plan is 
called backloading. 

Unlike the plan described thus far. most defined benefit plans have 
early retirement provisions. Such provisions typically have a dra- 
matic effect on the pension accrual profile. The accrual under the 
styli/xd plan, but with an actuarially unfair early retirement option 
at age 55, is shown in the profile labeled "Barly Retirement Op- 
tion" in figure 2.2. Figure 2.3 re}')cats figure 2.2 but under ihe as- 



FIGURE 2.3 - Pension increments as a percentage of salary, by 
age, for plans with an early retirement option versus retirement 
at 65. (0% wage inflation,, 10% real interest rale) 
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sumptions of a 10 percent interest rate and no growth in wages by 
age. For the pmfile with the early retirement option, accrual rates 
after age 55 are substantially negative, approaching -15 percent of 
salary at age 65. With no early retirement option, on the other hand, 
accrual rates are always pi>sitive. We now discuss without the use of 
explicit formulae why the early retirement option can alter the shape 
of age-pension-accrual profiles. The formulae are pa^scnted in ap~ 
pcndix I. 

The important feature of the typical early retirement option is that 
the early retirement benefit reduction is less than actuarially fair 
That is, benefUs are not reduced enough to offset the fact that they 
will be received for more years. The present value of pension wealth, 
if receipt of benefits begins at 55, is larger than if receipt begins at 
any later age. Thus at any age younger than 55, the pension wealth 
that the worker is entitled to, were he to leave the firm at age a, is 
the present value of benefits if their receipt begins at 55. The calcu- 
lation that gives the present value at age a of benefits available at 
age 55, in.stead of al 65, yields an accrual profile that increases ex- 
pc)nentially to age 55, instead of 65. Were the early retirement ad- 
duction actuarially fain the profile would look just like the one with 
no early retirement. The pa^sent value of fx^nsion wealth would be 
independent of the age between 55 and 65 that benefits were first 
received. Thus the "retirement at 65 only'' profile could al.so be 
labeled ^'actuarially fair accrual rates," since, by definition, an ac- 
tuarially fair early retirement reduction formula produces an accrual 
profile that is independent of the age at which benefits arc first 
received. 

With early aMiremcnt with less than actuarial reduction, accrual 
declines after age 55. The are three reasons for this: { 1) Prior to age 
55 an increment in pension benefits has a higher present value as the 
age, 55. at which they can be received draws nearer. After 55, ben- 
efits are available immediately Unlike benefits prior to age 55, ben- 
efits at 56, for example, are no! discounted relative to those at 57 
because the worker doesn't have to wait a year longer to receive 
them. This reduces accrual compared to the accrual just before age 
55. (2) Before age 55 the present value of benefits at age a and al 
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age a-f K conditional on reaching the age of early retirement, arc 
both based on the receipt of benefits from age 55 until death. After 
55, however, if retirement is postponed the number of years that ben- 
efits will be received declines, tending to lower their present value. 
(3) After early retirement, the smaller the reduction factor the closer 
pension wealth at age a will be to wealth at age a-f 1, reducing the 
accrual between a and a+1. The lower the reduction factor, the 
lower the accrual. The reduction factors for many plans are quite 
small. If there were no reduction, the benefit at age a would be the 
same as at age a+l, and the present value of benefits starting at 
a+1 would tend to be lower than at age a because they would be 
received for one year less. Accrual before the early retirement age is 
not affected by the early retirement reduction factor. Before the early 
retirement age, the higher the discount rate r, the greater the m- 
crease in the accrual rate as age approaches 55. After 55, the lower 
the early retirement reduction factor, the greater the decline in ac- 
crual with age. In summary, remaining with the firm after the early 
retirement age means foregoing the option of accepting benefMs on 
advantageous termn. In addition to the three factors just mentioned, 
the tension accrual is of course affected by the increase (or de- 
crease) in the wage. 

As subsequent exposition will show, at least until the 1986 Age 
Discrimination Act, accrual typically declined sharply at age 65, and 
was usually negative thereafter, whether or not the plan had an early 
retirement option. The Age Di.scriminalion Act, which postdates the 
plans df:*Swiih'*d in this monograph, requires the continued crediting 
of service for v^^orkers beyond the age of normal retirement. This law 
lessens, .somewhat, the sharp drop in pension accrual after normal 
retirement. 

While the preceding description is suggeslive of the general shape 
of accrual rate profiles, there are few earnings-based plans with fea- 
tures as simple as the early retirement option plan considered here. 
In addition to more complicated rules for plan participatio.. and vest- 
ing that often involve age as well as service requirements, there are 
a variety of methods of computing earnings bases, including career 
averages, and averages of earnings, possibly highest earnings, over a 
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specified periixi or nu tuber of years. Reduction rates for early retire- 
ment are often a specified function of age as well as length of ser- 
vice. Some plans allow no further accrual after a given number of 
years of service. 

Roughly 30 percent of defined benefit participants belong to plans 
that are integrated with social security, There are two, not necessar- 
ily independent, important forms of ''integration/^ One involves a 
'\step rate'' benefit formula that uses a different value for the per- 
centage of the product of earnings times service for levels of earn- 
ings below and levels abt)ve specified values. The second is referred 
to as an '\)ffsel'' formula which reduces pension benefits by some 
fraction of the participant's basic scx'ial security benefit. Many of 
the offset plans set ceilings on the extent of the offset. A minority of 
plans, in particular, those with social security offset formulae, pro- 
vide supplemental benefits for early retirees prior to their receipt of 
swial security benefits. 

The supplemental benefit formulae can also be quite involved, in- 
corporating both the participant's age and service in the calculation. 
There are also plans that use one benefit formula to compute early 
retirement benefits and a different formula to determine normal re- 
tirement benefits. In addition to these earnings-related plans, a sig- 
nificant number of plans covering over 40 percent of defined benefit 
participants calculate benefits independent of the participant's earn- 
ings history (Kotlikoff and Smith 1983. table 4.5.!). These formulae 
can also be quite complex. There are other plans that are earnings- 
related, but provide differing flat benefit amounts based on the par- 
ticipant's earnings level. Finally, there are plans that specify 
minimum and maximum benefit levels. Hach of these additional fea- 
tures can significantly alter the profile of accrual rates by age, espe- 
cially the extent of discontinuities in the profile. Our analysis of 
pension plans in this monograph takes account of a great number of 
those complexities. 

The as.sumption of constant nominal interest rates implies a quite 
different pattern of pension accrual than would occur with variable 
interest rates. Changes in long term nominal interest rate> produce 
capital gains and losses on previously accumulaied pension wealth 



35 



The Wage Carrot and the Pension Stick 21 



thai do not directly affect pension accrual. A tinic path of varying 
interest rates around a constant mean would produce a much more 
discontinuous age-pension accrual profile than those in figures 2. 1 
and 2.2 and in other diagra is in this monograph. 

Additional Features of Accrual Profiles and Sensitivity to Wage 
Inflation and Interest Rates 

The Interest Rate 

Figure 2.4 depicts three accrual rate profiles for a worker who 
begins participating at age 30 in a defined benefit plan like that de- 
scribed above. The plan calculates normal retirement benefits as ! 
percent of average earnings over the last five years of service times 
years of service. Benefits are reduced by 3 percent for each year that 
early retirement precedes normal retirement. Cliff vesting iKCurs af- 
ter 10 years. The early and normal retirement ages are 55 and 65 

FIGURE 2.4 Pension increments as a percentage of salary, 
by age, for a wage stream with 6% inflation discounted at real 
interest f .ites of 3%, 6% and 9%, 
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resfHTctively. Nominal wage growth is determined by two factors, a 
ca)sS'Seclional profile of ''merit'' increases by age and an assumed 
cconomywide rate of wage inflation. The merit profile involves ap- 
proximately a 50 percent growth in real wages between ages 30 and 
50 and very little :^iOwth from 50 to 65. The rate of wage inflation 
incorporates bot^ across-the-toard increases in labor prcxluctivity 
and the price Irvcl. 

As in the comparison of Igurcs 2.2 and 2.3 above, figure 2.4 
shows the sensitivity of the profiles to the real interest rate, the rate 
at which future benefits an: discounted. The top profile incorporates 
a 6 percent rate of inflation and a 9 percent nominal (3 percent real) 
interest rate. The bottom profile incorporates 6 percent nominal 
wage growth, but a 15 percent nominal interest rate. The intermedi- 
ate profile in figure 2.4 is based on 6 percent wage growth and a 12 
percent nominal interest rate. Jt yields increments at 65 that are ap- 
proximately zero. These figures demonstrate that, ceteris paribus, 
higher nominal interest rates, whether due to higher real raites or 
higher inflation prcmia, produce lower rales of pension accrual. 
While real interest rates as high as 10 percent are well above hi.storic 
after-tax real returns, they seem plausible as risk adjusted rates that 
would be used by potentially liquidily-con.strained workers. The fig- 
ures also indicate that under these plan provisions a considerable gap 
between nominal interest rates and wage growth rates is needed to 
produce negative accrual rates before age 65. 

Inflatitm 

The three profiles in figure 2.5 differ both in their assumed rales 
of wage inflation and nommal interest, but incorporate the same 3 
f^ercent real interest rate. The 2 percent wage inflation profile dis- 
counts pension benefits at a 5 percent nominal rate, while the 6 and 
10 percent wage inflation profiles arc based on 9 and 13 percent 
nominal interest rates, res}>eclively. 

The major effect of the assumpfions about wage growth and nom- 
inal interest rates is on the vesting spike.*' These assumptions pro- 
duce vesting spikes ranging from 5 to 37 percent ()f wages at age 40. 
The intermedialc wage and interest rale assumption produces a 14 
percent spike at cliff vesting. 
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FIGURE 2.5 Pension increments as a percentage of salary, 
by age, for wage inflation of 2%, 6% and 10%, Benefits dis- 
counted at a 3% real interest rate. 




35 37 39 41 43 45 47 49 51 53 SG 57 59 61 63 65 

Age 



A^e of Join in the Plan 

Accrual rate profiles lor workers joining the pension plan at apes 
30, 40, and 50 arc presenleci in figure 2.6, based on tlv inlernicdia'v 
wage and interest rate assumptions of figure 2.4. The vesting .pikes 
for the three profiles are 14. 3^^, and 66 percent of the corresponding 
wage at ages 40. 50, and 60. While vesting at these latter ages is 
much less cotiinion than prior to age 40, Kollikoff and Smith { 1^83, 
table 3,6,5) report that over a quarter of current defined benefit pen- 
sion recipients retired with 20 or fewer years of service. 

Job C Itant^e 

Figure 2,6 is constructed under the assun^^tion that the workers of 
the same age receive identicul wage compensation. Thus the diagram 
also indicates the potential loss in accrued pension benefits for work- 
ers who switch jobs, but receive the same wage compcnsatiim in the 
new job and are covered by the same pension plan. 

O 
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FKUJRE 2.6 - Pension increments as a percentage of salary, 
by age, for an employee ucj^inning work at 31, 41 and SI. 
(6% wage inflation, 3% real in:*^rest rate) 
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Figure 2.7 illusiraics the cost of jt>b change with no early rc ire- 
men! option, ft should be compared with figure 2.6. The loss is sub- 
stantially greater without the early retirement option. The plans 
represented in the two diagrams arc the same except that in figure 
2,7 the early retirement reduction schedule is assumed to be actuar- 
ially fair (equivalently. there is no early reiirement option). Again, 
the lop line of this graph shows the accrual rate under our plan for a 
person who starts work at age 30 {with 6 percent wage i' elation and 
a 3 [X'rcent real interest rate). A person with one pb change would 
accumulate benefits up to age 4! according to the top curve, but 
then would accumulate benefit^ according to the curve labelled **age 
41/* Note that no benefits would be accumulated for the first H) 
years. The difference in accumulated pension bene its at age 65 re- 
flects the difference in the areas under the two accrual paths. This 
difference could be very substantial and depends, of course, both on 
when job changes occur and how frequently ihey occur. 
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FIGURE 2.7 - Pension increments as a percentage of salary, 
by age, for an employee beginning work at 31, 41 and 51, with 
no early retirement option. (6% wage innation, 3% real 
interest rate) 
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l! is also inifn>rlan! to note that the loss in accrued benefits from 
job change in this example is not due solely to vesting; in figure 2.7. 
accrual in years after vesting iK-curs is lar^'cr for a worker remaining 
on the same job for 35 years than for a worker who changes jobs 
(literally pension plans). This lower accrual beyond vesting for later 
plan entrants results from the interaction of service and wage growth 
in earnings-based defined benefit pension formulae. To see the na- 
ture of this interaction, consider a plan with immediate vesting that 
pays 2 jx^rcent of final year's .salary times years of service. For a 
worker experiencing positive wjge growth who is employed for, say, 
30 years and retia^s at f>0, the xmsion benefit is 2 percent of the age 
60 salary times 30. If this same worker experiencing the safne wage 
growth were to change jobs each yean joining an identical plan, his 
benefit would equal 2 percent times the sum of the 30 annual sala- 
ries. Assuming positive wage growth, the pension benefit of the 
former worker which is based on the age 60 salary will exceed that 
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of the latter worker whose benefit is primarily based on the lower 
earnings received in earlier years of his careen In effect, defined 
benefit plans that base benefits on end-of-career earnings, index ben- 
efits to the wage. 

Summary 

Pension accrual refers to the annual conif^^nsation paid to a 
worker through a firm's pension plan. Pension accrual is defined as 
the addition to the worker's pension wealth that is above and beyond 
interest earned on previously accumulated pension wealth. Various 
defined benefit pension provisions, including basic and supplemental 
benefit formulae, ages of early and normal retirement, and early re- 
tirement reduction factors, are important factors influencing pension 
accrual. 

The profile of pension accrual is particularly sensitive to early re- 
tirement provisions. Less than actuarial reduction of early retirement 
benefits or the provision of supplemental benefits to those who take 
early retirement can lead to accrual profiles that increase sharply at 
the age of early retirement. In such plans there is potentially a very 
large incentive to remain with the firm through the age of early re- 
tirement. After the age of early retirement and certainly after the age 
of normal retirement, pension accrual may be very small if not neg- 
ative and may* therefore* induce workers to retire. This is the notion 
of the wage carrot and the pension stick. The wage provides a gen- 
eral incentive to remain with the firm, but the pension plan after a 
certain jx)int in time may greatly penalize workers who fail to retire. 

In addition to depending on the particular plan provisions, the 
shapes and levels of accrual profiles arc quite sensitive to the as- 
sumed rates of interest, wage growth, a^id inflation. In the illustra- 
tions of this chapter variations in the:^e assumptions produced 
accrual spikes at vesting ranging from 5 percent to 37 percent of 
wages. The accrual profiles also depend on the age at which the 
worker begins participating in the pension plan. For workers who 
begin participating late in life, the pension spike at vesting can be as 
large as two-thirds of the wage. 
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Another way to make the pi)int that defined benefit plans give 
workers incentives to remain with the plan sponsor, at least through 
early retirement, is to demonstrate the possible loss in pension ben- 
efits suffered by workers who change jobs. Again, depending on the 
plan's precise provisions, the choice of economic assumptions, and 
the pension on the job (o which a worker moves, pensions may impose 
considerable costs to job mobility for workers of certain ages and 
with certain amounts of service. For other workers, such as those 
who are eligible for early aniremcnt, the pension cost of job change 
may be negative, and pensions may induce more job mobility. 
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Pension Accrual in the BLS-LOB Data 



In this chapter we examine accrual ratios for earnings-based and 
flat benefit (nonearnings-based) defined benefit plans from the BLS- 
LOB survey. The chapter begins with a brief description of the 
BLS-LOB data. The next section describes the creation of wage pro- 
files used to form pension accrual profiles. Earnings-based plans are 
considered in the third section, while the final section examines flat 
benefit plans. Variation in pension accrual profiles due to differences 
in retirement ages is the topic of the third section, followed by a 
discussion of the wide variation among plans for given combinations 
of early and normal retirement ages. Next, the effect of social secu- 
rity offset provisions are considered, and then the effects of alterna- 
tive postnormal-rctirement provisions are examined. These analyses 
are followed by a consideration of the effects on accrual profiles of 
early and normal retirement supplements. 

The BLS-LOB Data 

The BLS-LOB (1979) establishments constitute a subsamplc of the 
1979 National Survey of Professional, Administrative, lechnical and 
Clerical Pay. Based on the file's population weights, this subsample 
covers 17,965,282 private pension plan participants in the U.S., 
which is slightly over half of all 1979 private pension participants. 
The subsample's univenNC consists of all firms with over !(K) employ- 
ees with the exception of mining, construction and retail trade estab- 
lishments where the minimum firm si/e was 250 employees and 
service establishments where the minimum firm si/e was 50 employ- 
ees. The BLS LOB survey contains 3,248 plans, of which the BLS 
labeled 2,492 as *'usab!e/' Our master sample consists of 2,343 of 
these 2,492 plans. This study fwuses on L183 plans that determine 
benefits based on past earnings and that specify cliff vesting at 10 
years of service. 
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Sampled establishments were requested to report work schedules 
and information about 1 1 different types of fringe benefits. This in- 
formation was provided for each of three occupational groups: man- 
agers, sales workers, and office worken*. The BLS-LOB (1979) 
pension benefits tape consists of establishment records for each oc- 
cupational group that detail features of pension benefit plans cover- 
ing the particular cKcupational group in question. Unfortunately, 
firm identifiers are intentionally excluded from the computer record: 
hence, it is impossible to reconstruct the actual pension characteris- 
tics of the initial establishment. The data can, however, be used to 
estimate industrywide or occupationwide values of pension variables. 

The BLS-LOB uat;» provide great detail concerning pension plan 
provisions. In computing the pension-accrued proxies discussed in 
this and the following chapter, we went to considerable pains to prt^- 
gram each of the key pension provisions influencing pension accrual. 
In many cases this required writing numerous elaborate subroutines 
that were applicable to only a few of the pension plans. 

Wage Profiles Used to Examine Pension Accrual in the 
BLS4.0B Plans 

To calculate average pension benefit increments by industry- 
occupation group for a given length of employment we need estimates 
of age-wage profiles for each group. It is particularly important that 
assumptions about the wage profiles of older workers be as realistic 
as possible. It is clear from the discussion in chapter 2 that wage 
growth has an important effect on pension accrual. Wage growth af- 
fects compensation for future work directly, and indirectly, through 
its effect on pension accrual. Without lengthy longitudinal records on 
individuals, we have no completely satisfactory way of estimating age- 
wage profiles. The Retirement History Survey (RHS). howeven docs 
provide some longitudinal data for older workers/'^ We first discuss 
evidence from these data and then present estimated age-wage pro- 
files based on the Current Population Survey (CPS) data. For older 
workers, the two sources of data provide roughly consistent evidence. 

The age-w^age profiles appropriate for determining pension accrual 
are clearly those pertaining to workers staying in the same firm, thus 
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tenure as well as age should be included in the analysis of earnings 
by age. Our accrual profiles also assume full-time employment. 
Hence, wage rates per unit of time is the appropriate earnings con- 
cept for our purposes. While conventionally computed age-earnings 
profiles sometimes show a downward trend for older workers, this 
appears due, in part, to a reduction in hours worked and, in part, to 
the mix of full-time and part-time workers in the sample. 

Evidence from the Retirement History Survey 

The RHS data is based on ^ sample of persons who were first 
surveyed in 1969 when they were between 58 and 63. These respon- 
dents were resurveyed every two years until 1979. Table 3.1 shows 
the means of hourly wages by age and year for persons who reported 
an hourly wage rate and who were not partially or fully retired in a 
given year. For a given calendar year, there data in general show 
little decline in wage rates at least through age 63 or 64. The num- 
ber of observations per cell is fairly small since the cells only in- 
dude older individuals who are still working. Possibly those whose 
wage rates would have fallen from one year to the next are less 
likely to be in the sample. Analogous calculations showing the me- 
dian of annual salaries of persons who reported weekly, monthly, or 
annual salaries, are presented in table 3.2. Here again, in the cross- 
section, there are relatively constant real salary levels through age 
64 among persons who are not retired, although there seems to be 
some decline on average. 

The accrual calculations require, however, nominal wage pa^files. 
From both tables 3. 1 and 3.2, it is clear that nominal wages of older 
workers increased rather rapidly over this period. A more precise 
indication of nominal increases is shown in table 3.3 for all persons 
who reported weekly, monthly, or annual salaries. The entry corre- 
sponding to age 58-60 and the year 1969-71 is the median salary 
increase between 1969 and 1971 for all persons who were 58 in 1969 
and who reported salary figures in both 1969 and 1971. Ihe other 
entries are calculated in an analogous manner. The table shows sub- 
.stantiai nominal increases over this period, on the order of 6 percent 
per year on average. (The entries pertain to a two-year interval.) 
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l^le 3.1 

Meaas of Hourly Wages for Nonself-Employed Males, 
by Age and Year 



Age 




All A/anM- 

AJi Years 


1969 


1971 


1973 


1975 


1977 


1979 


58 


3.03 












3.03 




(134) 












(134) 


59 


3.36 












3.36 




(159) 












(159) 


60 


3.14 


3.25 










3.19 




(155) 


(154) 










(309) 


6! 


3.05 


3.36 










3.21 




(130) 


(149) 










(279) 


62 


3.12 


3.50 


3.89 








3.48 




(125) 


(134) 


(107) 








(366) 


63 


2,91 


3.30 


4.10 








3.44 




(93) 


(115) 


(103) 








(311) 


64 




3.41 


3.53 


4,03 






3 63 






(74) 


(80) 


(61) 






(215) 


65 




3.44 


3.15 


3.54 






3.39 






(44) 


(34) 


(41) 






(119) 


66 






3.45 


3,59 


4,62 




3.82 








(24) 


(24) 


(18) 




(66) 


67 






3.24 


2.83 


3.48 




3.24 








(21) 


(13) 


(22) 




(56) 


68 








3.85 


4,34 


4.42 


4.17 










(14) 


(14) 


(8) 


(36) 


69 








3.60 


2,71 


3.82 


3.30 










(6) 


(9) 




(22) 


70 










3.25 


4,45 


3.74 












(lO) 


(7) 


(17) 


71 










4,25 


4,16 


4.21 












(7) 


(4) 


(11) 


72 












3.21 


3.21 














(7) 


(7) 


73 












4.42 


4.42 














(2} 


(2) 



Source: Retimneni Histon- Sunes: lixcludes people who say they are partially or fully reiircd. 
The number of observalion.s u.scd to calculate the asswiated value is recorded in parenthesis. 
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l^Ie 3.2 

Medians of Annual Salary for Nonself-Empbyed Males, 
by Age and Year 





Year 


All Years 


1969 


1971 


1973 


1975 


1 0ff 


lyJr 


5o 


7494 












7dQ4 




(666) 














CO 


7280 
















(733) 












\fJJ} 


DU 


7280 


8372 










7800 




(683) 


(485) 












01 


7280 


8100 










7^00 




(690) 


(563) 












oZ 


7280 


8216 


9850 








OUviO 




(591) 


(453) 


(322) 










oi 


7225 


8000 


8800 








78^ 




(454) 


(413) 


(339) 








\ i £.\J\J} 


64 




8000 


9100 


10088 






W>00 






^403) 


(303) 


(246) 








o5 




7800 


8200 


9480 






$2170 






(179) 


(151) 


(146) 






/D; 


OO 






8944 


9200 


11600 












(110) 


(107) 


(76) 




/7Q^\ 


D/ 






8320 


8942 


11830 












(91) 


(90) 


(56) 




/7'^7^ 


DC 








9284 


8541 


6600 


otVo 










(70) 


(48) 


(18) 




OV 








8913 


10089 


4225 












(54) 


(42) 


(8) 


(104) 


70 










7850 


3750 


6703 












(30) 


(12) 


(42) 


71 










8525 


4160 


7380 












(23) 


(10) 


(33) 


72 












3016 


3GI6 














(13) 


(13) 


73 












7800 


7800 














(9) 


(9) 



Source: Retirement History Swnt"'. Excludes people who si^ lhe>' are partially or fully retired. 
The number of observations used to calculate the associated value is recorded in parenthesis. 
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T^ble 3.3 

Median iVccnt Changes in Annual Salary for Noneself-EmpSoyed Mal^, 
by Age and Year 



Age 


Year 




1969-71 


1971-73 


1973-75 


1975-77 


1977-79 


All Years 


58-60 


13.0 














(423) 










(423) 


59-61 


12.5 














(486) 










(486) 


60-62 


12.5 


12.6 












(393) 


(264) 








(657) 


61-63 


11.7 


11.0 








1 1 1 




(354) 


(280) 








(634) 


62-64 


11.3 


11.7 


13.3 






1 1 5 




(346) 


(237) 


(170) 






(753) 


63-65 


10.4 
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Considering the average increments by age in the last column, there 
is some evidence that the increases declined somewhat with age. At 
least through 1977— after which our sample sizes are very small— it 
appears that salary increases for these older workers were, in gen- 
eral, keeping up with price increases. The percent increases in the 
Consumer Price Index (CPl) for the years 1969 to 1977 were as 
follows: 



In short, these data suggest substantial nominal wage increases for 
older workers, roughly consistent, on average, with overall inflation 
levels. 

Wai^e-Tenure Profiles from ihe Current Population Survey 
To estimate wage-tenure profiles by industry and occupation 
group, we matched the May 1979 Supplement to the CPS March 
1979 CPS. rhe May Supplement provides tenure data, while the 
wage data come from the March tape. We were able to obtain the 
required wage. age. and tenure information for somewhat over 
15,W)0 persons in the 24 industry-occupation groups distinguished in 
the BLS-LOB survey. Relevant cell sample si/cs, however, were 
large enough to obtain "reasonable*' estimates for only 16 groups, 
noted below. 

After considerable experimentation w^ith two-way tables showing 
average salary by age and tenure, we elected simply to obtain least- 
squares estimates ol wage rates using the specification 



Year 



CPI 



m ) 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 



6.1 

5.5 
3.4 
}A 
8.8 
12.2 
IX) 
4.8 
6.8 



ERIC 



4.9 



36 



Pension Accrual in the BLS-LOB Data 



(8) W - a,, + a,A + a, A- + b,T + b;T' + cAT . 

where W is the wage rate, A is age. and T is tenure, lb estimate 
wage levels by age for a person who entered a firm at. for example, 
age 30, we calculated 

(9) W -r- ;i„ + a, A + a^A' + H|{A-.V)) f b%iA-3())' f ciAHA -30) . 

for values of , between 30 and 65. 

The estimated profiles for the total group, and by occupation over 
all industry groups, are presented in figure 3.1. These profiles are 
ci.ipirical counterparts of the "merit" scale used in the illustrative 
calculations in chapter 1 . 

The cross-sectional age -earnings profile (9) for all groups com- 
bined increases by about 50 percent between age 30 and age 52 when 
it reaches its maximum. Then it declines by about iO percent over 

FKJIJRE 3.1 - Estimated real wage-tenure profiles by age. 
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the next 13 years, or abi)ut ,8 pea^ent per year on average. Assuming 
a wage inflation rate of 6 percent, therefore, produces a nominal 
wage rate for older workers increasing at about 5 pea-cnt per year 
For older workers this path of nominal wage growth seems to be in 
txiugh accord with the evidence from the Retirement History Survey. 
In the calculations of this and the following chapter we assume a 6 
percent nominal wage growth tha)ugh age 65, after which nominal 
wage growth is assessed to be zero. 

In addition to the graphs of the cross-section wage profiles, sum- 
mary indicators of their shafK^s are provided in table 3,4. It shows 
salary at age 30, maximum salary, the age of maximum salary, and 
salary at age 65, together with average percent increases between the 
end points and the maximum. 

The Decline in Pension Wealth Accrual at Early and 
Normal Retirement Ages 

This section and the following four sections consider earnings- 
based plans. Earnings-uased plans account for approximately 80 per- 
cent of the BLS-dcsignatcd usable plans from the survey and about 
65 percent of plans weighted by pension coverage. Each of the 
earnings-based plans we examine stipulates cliff vesting at 10 years, 
but the plans have different normal and early retirement ages. Other 
earnings-based plans with different vesting ages have accrual profiles 
similar to those we shall describe, but for convenience of exposition 
we have not uicludcd them in this analysis. Of the 1,183 earnings- 
based plans with 10-year cliff vesting, 508 are integrated with scKial 
security under an offset formula.^ 

Average accrual profiles (pension accrual as a ratio of the wage) 
for the percent of earnings plans with iO-year cliff vesting are shown 
in appendix U\bk i by early and normal retirement ages. These ac- 
crual profiles as well as all other accrual profiles discussed iu this 
chapter and the next incorporate a 9 percent nominal interest rate 
assumption. In forming average accrual profiles, we used the BLS- 
LOB survey weights: i.e., the average age-accrual profiles on 
weighted averages of accrual rates at each age. I'hree of these aver- 
age profiles, corresponding to plans with the respective early and 
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Ikbk 3.4 

Summary Statistics on Wage Profiles by 
Industry and Ctecupation Group 
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FIGURE 3.2 - Weighted average accrual rates for percent of 
earnings plans with lO^year cliff vesting, for selected early and 
normal retirement ages. 




Note: Plans with early or ncrma! retirement supplements are excluded. 



normal retirement ages— 55-55, 55-65, 65-65 — are graphed in fig- 
ure 3,2, The graphs show very substantial declines in the rate of 
pension wealth accrual at several critical ages, The first is the age of 
normal retircinent, which equals the age of early retirement for plans 
with no early tirenient option. The postnormal retirement decline 
in the average rate of accrual primarily reflects (1) the lack of an 
actuarial or even a nonactuarial increase in benefits in most plans for 
workers who delay receipt of benefits after normal retirement, and 
(2) the pre- 1986 failure of many plans to credit postnormal retire- 
ment service. As mentioned, this second reason for the decline in 
accrual at normal retirement will be affected by the 1986 Age Dis- 
crimination Act that mandates continued participation in the pension 
benefit formula after the age of normal retirement. A subsection be- 
low considers in more detail how credit for postnormal retirement 
service affects postnormal retirement accrual. 
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The second sharp decline in the rate of accrual cKcurs at the age 
of early retirement, but this dechne is substantially lower than the 
decline at the normal retirement age.^ The third substantial decline 
occurs between ages 65 and 66. no matter what the ages of early and 
normal retirement. 

The declines in average accrual rates at these critical ages indi- 
cated in appendix table 1. are highlighted in table 3.5, The ages of 
early and normal retirement arc identical in the table. Columns I. 4. 
6. and 8 consider respective retirement ages of 55, 60, 62, and 65. 
At these ages the accrual rate as a percent of wages declines from 
.26 to 0, .27 to - .06. ,25 to - .13. and .21 to -.19 respectively. 
Thus, at these ages total annual compensation (wage plus pension 
accrual) from working declines by 21 percent. 26 percent. 30 per- 
cent, and 33 percent respectively. Surely the incentive to continue 
work with the current employer beyond these ages is very substan- 
tially reduced. 

In instances where early and normal retirement ages do not coin- 
cide, there is also a very substantial decline in the average ratio of 
pension accrual to the wage at the age of normal retirement. For 
example, among plans with early retirement at 55 and normal retire- 
ment at 60. the average decline is from . 14 to - .09. There is al.so a 
decline at the age of early retirement for ihe.se plans, although it is 
considerably less than the decline at the age of normal retirement. 
For example, of plans with early retirement al 55 and normal retire- 
ment at 65. the average decline at 55 is from .10 to .07, while at 65 
the average decline is from .04 to - .15. 

Finally, consider the substantial decline in the rate of pension ac- 
crual between ages 65 and 66. The effective reduction in compensa- 
tion ranges from 8 percent to 40 percent of the wage rate except for 
plans with early a>?d normal retiremcnl at 60, in which case the de- 
cline is from - .12 to -.14. Thus, while the stipulations of plans 
vary tremendously, on average they seem to providi. a ; ubstantial 
inducement to retirement after age 65. no matter what the induce- 
ment before this age. 

Figua* 3.2 and table 3.5 also show a large variation in average 
pension accrual at 40. the age of cliff vesting. Jt is highest, on av- 
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TkWe 3.5 

Weighted Average Accraai Rates at Selected Ages 
for Percent Earnings Plans with 10-\^r ClifT Vesting, 
by Early and Normal Retirement Age 
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cragc. for plans with early and normal retirement at 55 and lowest, 
on average, for plans with early and normal retirement at 65. As 
mentioned, because the early .e^i^Mnent reduction is typically less 
than actuarially fair, pension wealth is generally greatest if benefits 
are taken at the age of early xtirement. Thus the accrued wealth at 
the age of vesting is usually calculated by discounting benefits from 
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the age of early retirement, assuming that the worker could begin to 
collect benefits at that age. Figure 3.2, for example, shows a vesting 
spike of almost 25 pea-ent of earnings for 55-55 plans, 7 percent of 
earnings for 55-65 plans, and about 4 percent of earnings for 65-65 
plans. 

In summary, continuation in the labor force after the age of nor- 
mal retirement, and sometimes early retirement, typically involves a 
substantial reduction in compensation because of the very large de- 
clines in the rate of pension wealth accrual. After the age of 65, 
ti.^.re is, on average, a substantial loss in pension accrual, no matter 
what the ages of early and normal retirement. And the sharp changes 
in average pension accrual at particular ages provide rather strong 
prima fade evidence against annual spot market clearing; neither 
wages nor marginal prcxlucts appear to adjust at these critical ages to 
meet the spot market equilibrium condition. 

Variation Among Plans 

Even amon^^ plans with the same early and normal retirement ages 
there is wide variation in accrual rates at each age, particularly after 
the age of early retirement. To demonstrate this fact, average accrual 
rates for the 513 plans of appendix table 1 w^ith early retirement at 
55 and normal retirement at 65, together with median, maximum, 
minimum and upper and lower 5 percentile levels, are shown in ap- 
pendix table 2. The lower 5 percentile points for any age group is 
that accrual rate such that 5 percent of plans have accruals below 
that level. The upper 5 pvrcentile point is defined analogously. 

Consider the accrual ratio at vesting. While the average vesting 
ratio for this sample is .071, the median is .021, the maximum is 
.383, and the minimum is 0. The ratio at the lowest 5th percentile is 
U, while it is .201 fi)r the highest 5th percentile. A similarly large 
dispersion in annual accrual ratios is indicated at each of the ages 40 
through 70. Weighted average accrual rates together with upper and 
lower 5 percentile levels are graphed in figure 3,3. While the aver- 
age accrual rates between ages 55 and 65 arc positive, for many 
plans the rates prior to age 65 are negative and si/eable. Thus it is 
wry important not to base jiuli^nwnts about the labor force partici- 
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FIGURE 3.3 ~ Weighted average accrual rates and upper and 
lower levels for percent of earnings plans with 10-year cliff 
vesting, early retirement at 55 and normal retirement at 65. 




I _1 L-..I \ L . .J__J.„,1__L I L i L-^J [ L.J 

34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 

Age 



Note: Plans with early or normal retirement supplements are excluded. 

pation incentive effects of pensions simply on the basis of in'erai>e 
accrual rates. 

Additional evidence of the variability of pension accrual profiles 
is obtained by comparing profiles of particular plans. Figure 3.4 
plots the accrual profiles of 4 of the sample's 30 largest plans. Plan 
1 exhibits a 29 percent vesting spike, a reduction of 30 percent- 
age points in the accrual ratio at age 55 and a further major reduc- 
tion at age 65 from -.063 to - .351, In contrast the vesting .spike 
is only 4 percent for plan 2 in the figure. This plan also exhibits 
no major reduction in the accrual ratio at early retirement and only 
a minor reduction at normal retirement, Plan 3"s vesting spike is 
much less than that of plan 1, but the drop off of the accrual ratio 
at age 55 is very much larger than that in plan I . This plan ai.so 
exhibits extremely sharp changes in accrual ratios at ages 60. and 
63. Plan 4 exhibits even greater discontinuities in the accrual profile. 
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FIGURE 3.4 - Accrual profiies for four large plans. 




Thus the plans' incentive effects on labor force participation also 
vary widely. 

The Effect of Social Security Offsets 

As described above, a substantial number of plans have scKial 
security offset provisions, under which pension benefits are reduced 
by an amount dependifig upon the recipients' social security bene- 
fits. The offset provisions vary widely among plans. In some in- 
stances the offset is enough to completely eliminate payment of 
pension benefits from the private pension plan, typically, private 
pension benefit payments are substantially lower with than without 
the offset provision. 

Accrual rates for percent of earning plans with H)-year cliff vest- 
ing and early retirement at 55 are shown in appendix table 3 for 
selected norma! retirement ages, with and without social security 
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FIGURE 3.5 - Weighted average accrual rates for percent of 
earnings plans with 10-year clifT vesting, early retirement at 55 
and normal retirement at 62, for plans with and without social 
security offsets. 
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Note: Plans with early or normal retirement supplements are excluded. 

offset provisions. The average profiles for offset and nonoffset plans 
with early retirement at 55 and normal retirement at 62 are graphed 
in figure 3.5. A noticeable difference between the two groups of 
plans is the relatively large spike at vesting for plans without the 
offset compared with the low rate of accrual at vesting for plans with 
the social security offset. In addition, the accrual ratio at 55 is larger 
for plans without the offset than for plans with it, and the drop in the 
rate of accrual is substantially larger for plans without than for plans 
with the offset. The accrual ratio for plans without an offset is .21 at 
55 and drops by almost 60 percent to .09 at 56. In contrast the ac- 
crual rate for plans with an offset is about 16 percent at 55 and drops 
by only about 26 percent to .12 at age 56. 

Both groups of plans show negative accrual rates after the age of 
normal retirement, 62, and both groups of plans show much larger 
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negative accrual rates after 65. Appendix table 3 indicates that the 
relative accrual rates of the twQ groups of plans with different nor- 
mal retirement ages are similar to those shown in the figure. 

The table also shows that pension accrual at the age of vesting is 
rather substantial for plans without a social security offset even 
among plans with normal retirement at 65, The average accrual rate 
at vesting for all plans with early retirement at 55 and normal retire- 
ment at 65 is .071 , as shown in appendix table 1 . As indicated in ap- 
pendix table 3 accrual is over 12 pea'ent for plans without a scKial 
security offset, while it is less than 2 percent for plans with an offset. 

PostnorniaI-*Retireinent Provisions and Pension Accrual 

Accrual ratios for percent of earnings plans with early retirement 
at 55 are shown in table 3.6 for selected normal retirement ages and 
for alternative postnormal retirement provisions. The postnormal re- 
tirement provisions have been grouped into five categories: 

(1) Full Credit, Deferred; plans providing full credit according to 
the standard formula for years wwked past the age of normal 
retirement, but with benefits beginning only after retirement. 

(2) No Credit, Deferred: plans with no credit given for work after 
the age of normal retirement and with benefits beginning only 
after retirement. 

(3) No Credit, Immediate Payout or Actuarial Increase: plans with 
no credit given for additional work after the age of normal 
retirement, but with benefits bt^ginning immediately or in- 
creased actuarially until benefits are taken. 

(4) Limited Credit, Deferred: plans with limited credit given for 
work after the age of normal retirement or with full credit for 
service postnormal retirement up to a specified age or number 
of years: benefits are deferred in these plans until retirement. 

(5) Limited Credit. Immediate Payout or Actuarial Increase: plans 
with provisions analogous to the third category above, but 
with limited credit rather than no credit. 

With the exception of type (3) plans, these provisions typically lead 
to very negative accrual ratios after the age of normal retirement. 
Appendix table 4 compares accrual ratios across these 5 types of 
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T^ble 3.6 

Weighted Average Accrual Rates at Critical Ages for Percent of Earnings Plans with tO-Vear Cliff Vesting 
and Early Retirement at 55, Early and Normal Retirement Ages and Industry 
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plans with varying pcistnormal retirement benefit pnwisions. The ta- 
ble examines plans with alternative normal retirement ages, but all 
with early retirement occurring at 55. Accrual rates at critical ages 
are shown in table 3,6. The figures are somewhat surprising, indi- 
cating quite negative accrual ratios even for plans that fully credit 
postnormal retirement service; indeed, in certain cases, these nega- 
tive accrual ratios arc larger in absolute value than negative accrual 
ratios of plans that provide no credit. The accrual rates are affected 
not only by the plan provisions, but also by wage growth and by life 
expectancy. With fewer years to live, pension wealth can decline 
even if the benefit, upon receipt, is larger 

To isolate the impact of the choice of retirement provisions, ac~ 
crual ratios for percent i f earnings plans with early retirement at 55 
and selected normal retirement ages are calculated, first assuming 
that all of the plans had a full credit provision, and second assuming 
that all the plans had no credit provision. These results are shown in 
tabic 3.7. The table indicates that the effect of crediting service after 
normal retirement depends importantly on the age of normal retire- 
ment. For plans with a normal retirement age of 55, negative accrual 
ratios are larger in absolute value under no crediting prior to age 66 
and smaller in absolute value thereafter In part, the differences re- 
flect lower wage growth as workers age. Full credit incorporates 
ca*dit for additional years of service, but also the effect of wage 
changi. 

Early and Normal Retirement Supplements 

Approximately 1 1.4 percent of plans have early and 7.5 have nor- 
mal retirement supplements. The typical normal retirement supple- 
ment provides an addition to otherwise calculated benefits if the 
individual pi)stponcs retirement until the normal retirement age. The 
typical early retirement supplement provides an addition to benefits 
if retirement occurs after the age of early retirement. 

The average accrual rates for percent of earnings and flat plans 
with supplements, with 10 year cliff vesting, and with early and nor- 
mal retirement at 55 and 65 respectively, are shown in table 3.8 by 
type of supplement. There are only two plans in the category with 
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l^We 3.7 

\\^ighted Average Accrual Rates for Percent of Earnings 
Plans With 10- Year Cliff Vesting and Early Retirement at 
55, by Normal Retirement Age, Assuming Full Credit and 
No Credit Postretirement Provisions 



Normal Ret. 


55 


62 


65 


Aj^sunied Post- 
Normal Ret. 
Provirfon 


Full 
Credit 


No 
Credit 


Full 
Credit 


No 
Credit 


Full 
Credit 


No 
Credit 


No. of 

pi -a Me 




152 


187 


187 


513 


51 J 
















4u 




.,^44 


t fVA 
. lUO 


, lUO 


.V'/ 1 


.U / 1 


41 


.045 


.045 


.023 


.023 


All 

.013 


oil 
.013 


54 


.231 


.231 


.160 


.160 


.083 


.083 


55 


.261 


.261 


.185 


.185 


.097 


.097 


56 


,002 


-.244 


.102 


.102 


.068 


.068 


57 


-.01! 


.229 


.105 


.105 


.072 


.072 


58 


,019 


-.215 


,1 18 


.118 


.076 


.076 


59 


-.027 


-.202 


.1 17 


,117 


.077 


.077 


60 


-,037 


-.139 


,1 14 


.114 


.079 


.079 


61 


-.049 


-.178 


.099 


099 


,068 


.068 


62 


■ .059 


-.167 


.098 


,098 


.064 


.064 


63 


-,068 


-.157 


.060 


-,284 


,056 


,056 


M 


-.077 


-.148 


-069 


-,267 


.053 


.063 


65 


-,086 


^.139 


-.079 


-.252 


.044 


.044 


66 


-,133 


-.130 


- , 1 50 


- .237 


-.132 


-.225 


67 


^,177 


■ .128 


,192 


-.233 


-.153 


■-,222 


68 


-.219 


-.127 


■,231 


-.232 


-.172 


-,219 


69 


,261 


-.124 


-.260 


-.227 


-.190 


-.216 


70 


-.301 


-.123 


• ,285 




-.205 


■-,212 



50 



'mble 3.8 

Weighted Average Accrual Rates at Selected ^es for Ptrcent 
of Earnings and Flat Plans with lO-^fear CHjFf Vesting, Early 
and Normal Retirement at 55-6S, and Eurly or Normal 
Retirement Supplement, by Type of Supplement 



No.of Plans 
Age 

40 
4! 

54 
55 
56 

57 
58 
59 
60 
61 
6^ 
63 
64 
65 
66 
67 
68 
69 
70 



Type of Supplement 



Normal 


Early 


Both 


2 


10 


10 


.065 


.111 


.035 


.012 


.197 


.009 


0S7 




. 1 wo 
















. \J\tO 






014 










.061 


-.01 1 


-.051 


.066 


.049 


■ .068 


.070 


-.058 


• .072 


.074 


-.073 


-.080 


.078 


-.022 


.009 


.601 


-.031 


.008 


-.181 


-.247 


-.092 


-.180 


-.213 


-.167 


-.179 


-.207 


-.164 


- . 1 79 


- .204 


-.163 


.178 


,201 


.160 
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only normal retirement supplements, but, nonetheless, the effect of 
the supplements can be seen in the first column of the table. The 
accrual rate jumps from about 8 percent of the wage at age 64, to 
60 percent of the wage at age 65. Thus the supplement apparently 
provides a relatively strong incentive to mmain with the firm until 
age 65, but thereafter there is a sharp drop in the accrual rate to - 18 
percent. 

Accrual rates for plans with early retirement supplements are 
shown in the second column of the table. In this case there is a sharp 
increase in the accrual rate from . 12 at age 54 to .44 at age 55, with 
a sharp drop thereafter. Again, the provision seems to provide a sub- 
stantial incentive to remain with the firm to the age of early retire- 
ment, with a very substantial decline thereafter Accrual rates for 
plans with both types of supplement are shown in the last column 
of the table. In this case there is a rather large spike at the age 
of early retirement, equal to 62 percent of ihc wage in that year, 
with a smaller, but still noticeable spike at about the age of normal 
retirement. 

Accrual rates for percent of earnings and flat plans with either 
type of supplement arc shown in appendix table 5 for selected early 
and normal retirement ages. The spikes in the accrual rates are 
highlighted with dashed lines. Consider, for example, plans with 
early retirement at age 55, The spike created by the early retire- 
ment supplement is from .22 to .39 for plans with normal retirement 
at 55, from J2 to .50 for plans with normal retirement at 60, and 
from .11 to .48 for plans with normal retirement at 65. Of the 
56 plans with normal retirement at age 60, the pension accrual 
rate at that age is on average equivalent to HK) percent of the wage 
rate. 

Similar discontinuities in the accrual ratios arc evident for plans 
with other early and normal retirement ages. For example, of plans 
with early and normal retirement at age 60, the accrual rate at that 
age is equivalent to 64 percent of the annual wage for persons aged 
60. Thus these special supplements create very significant one-time 
additions to pension wealth and, therefore, provide very important 
incentives to remain with the fir?n until the age that the special sup- 
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plemeni is awarded. The special supplements also further dramatize 
the wide variation in the incentive effects implicit in the provisions 
of private pension plans. 

Flat Benefit Plans 

Accrual ratios for flat benefit plans with selected early and normal 
retirement are shown in appendix table 6. This table can be com- 
pared to appendix table 1 which presents comparable numbers? for 
percent of earnings plans. The accrual profiles for flat plans with 
early-normal retirement at ages 55-55, 55-60, 55-65 are shown 
graphically in figure 3.6. In general, the accrual profiles for the flat 
benefit plans look quite similar to those for percent of earnings 
plans. Recall that we have assumed thai the flat benefit increases 
with the rate of inflation, assumed to be 6 percent annually in our 
calculations. While it is not possible to make compari.sons for plans 



FIGURE 3.6 ~ Weighted average accrual rates for flat rate 
plans with 10-year cliff vesting, for selected early and normal 
retirement ages. 
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with each of the early and normal t^tiix^mcnt combinations because 
of the relatively small sample si/.es, for several early-normal retire- 
ment age combinations there are rather large numbers rf plans of 
bolh types, e.g., the combinations 55^60, 55^65, anil ^-65. The 
average decline in the accrual ratio between the age of early retire- 
nient to age 66 is .30 for percent of earnings plans versus 39 for flat 
benefits plans in the case of the 55-60 retirement age combination. 
It is .25 versus .16 for the 55-65 combination, and .26 versus .17 
for the 60-65 combination. 

Average accrual ratios at several critical ages for plans with early 
retirement at 55 and normal retirement at 65 arc shown below for 
percent of earnings and flat benefit plans: 



Age Percent of Earnings Plans Flat Plans 

40 .07! ,070 

55 ,0V7 .073 

56 .()6K .052 

65 . 044 .049 

66 -.152 -.091 
70 -.186 -.102 



The accrual rales for these plans at all ages are graphed in figure 
3.7, The evidence indicates that the two \ypcs of plan provide rather 
similar incentive effects. 

The provisions of flat rate plans, like those of percent of earnings 
plans, also yield widely differing ratios, even among plans with the 
same early and normal retirement ages. Indications of the disfx^rsion 
of the accrual ratios among flat plans with early and normal retire- 
ment at 55 and 65 respectively are shown in appendix table 7, While 
the average accrual rate at age 55, for example, is 7 percent, the 
n.inimum value is 0 and the maxmium 24 percent. Similarly at age 
56, while the average is about 5 percent, the maximum is 20 per- 
cent, and the minimum is about 0. At 65. the average is 5 percent, 
with a maximum of almost 33 pcrccni and a minimum of about -20 
percent. At 66, after the age of nc^rmal retirement, the average ac- 
crual rate is 9 percent, while the minimum is -56 percent and the 
maximum 0. Thus the incentive for retirement varies widely among 
flat benefit, as well as percent of earnings plans. 

67 
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FIGURE 3.7 - Weighted average accrual rates for percent of 
earnings and flat rate plans with 10-year cliff vesting, early 
retirement at 55 and normal retirement at 65. 
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Age 

Note: Plans with early or normal retirement supplements are excluded. 
Summary 

This chapter has presented ration of pension benefit accrual to 
wage earnings for a wide range of U.S. defined benefit pension 
plans. Typical phin provisions provide a stmng incentive for retire- 
mcnt after the age of plan normal retirement, and a large proportion 
of plans provide a strong incentive for retirement after the age of 
early retirement- A striking feature of the incentive effects of pen- 
sion plans is their wide variation across plans. For example, while 
the average plan may pnwide reduced, but still positive, accrual af- 
ter the age of early retirement, for a large proportion of plans the 
accrual rate after this age !s a si/eable negative number. Thus it 
would not be unusual for the reduction in pension benefit accrual 
alter the age of early retirement to be equivalent to a 30 percent 
reduction in wage earnings. The accrual rate at the age of vesting can 
range from as low as 2 percent of wage earnings in that year to as 
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high as 100 fx^rcent of wage earnings, depending upon the plan ty^ 
and on the age of initial employment. Thus for some employees, 
vesting can be a very important determinant of job change decisions, 

Sjx^cial early and normal retirement supplements also add very 
substantially to accrued pension wealth at particular ages and thus 
encourage workers to remain with a firm until these benefits arc re- 
ceived. The accrual profiles under Hat benefit plans arc very similar 
to the profiles under percent of earnings plans, if one assumes that 
the flat benefit is increased to keep pace with the rate of inflation. 

The evidence from a broad range of pension plans suggests the 
possibility that the rapid increase in pension plan coverage over the 
pas4 two or three decades could have contributed very substantially 
to the reduction in the labor force participation of older workers dur- 
ing this period. The plans may also have an important effect on labor 
mobility. 



The Pension Cost of Job Change and 
Sex, Industry, and Occupation 
Differences in Accrual 



This chapUr considers two issues. First is the question of the costs 
of job change in terms of reduced pension benefits. The second 
concerns how pensions contribute to compensation differentials 
between males and females, between workers in different industries, 
and between workers in different wcupations. 

Cost of Changing to a No-Pension Job 

There are many ways to think about the effect of job change on 
pension accrual and the potential incentive effects of pension provi- 
sions on the job change decision. One approach is to consider the 
effect of job change on accrued pension wealth at the age of retire- 
ment, say the age cf normal retirement. Another way is to consider 
the ex|>ected loss in future pension wealth from changing jobs as a 
proportion of expected future wages. We consider both measures. 

Consider a person who starts a job at some age, say 31. Suppose 
that at a given subsequent age the person could change to another 
job and obtain the same future wages as on the current job. Suppose 
his options arc either to stay on the current job un^i normal retire- 
ment or to switch to the second job and stay on that one until the age 
of normal retirement. But supjx)se that the new job has no pension. 
Then the loss in pension wealth is equal to the pension wealth that 
the worker would accrue if he were to stay wiih the current employer 
until the age of normal retirement. In other words, the loss is the 
pro|>ortion oi futurv compensation, on the current job, that is in the 
form of pension benefits, lliis projected pension compensation mea- 
sure differs from the accrued vested benefits measure examined 
above; it projects what the worker will accrue in benefits if he stays 
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with {he firm through normai retin^ment in contrast to the accrued 
vested benefits, which indicates what vested benefits the worker has 
accrued to date. The loss in projected lx:nefits from job change rela- 
tive to the present value of expected future wages is shown in appen- 
dix tables 8, 9, and 10. These tables are all usaole earnings based as 
well as flat benefit plans. 

Appendix table 8 assumes that an individual begins employment 
with the first firm at age 31. Appendix table 9 assumes a starting 
age of 41, and appendix table 10 a starting age of 51. The tables 
present these pn jccted benefit-loss ratios by plan normal retirement 
age, and loss ratios are calculated through the age of normal retire- 
ment. To obtain a more concise picture of the losses, they an! shown 
for .selected ages of job change in tabic 4.1. Note that there are 
no vesting spikes in these tables since we are considering projected, 
rather than accrued vested benefits. For plans with normal retirement 
at 65, the loss in pension wealth relative to expected wages is rela- 
tively small, between 4 and 6 percent for all ages of job change, 
with the exception of job change at age 59 when joining the firm at 
age 51. In the latter case, the remaining working life of the individ- 
ual is short, and he is not yet vested. Thus the loss in potential pen- 
sion accrual is relatively large compared to future earnings. 

Among plans with earlier normal retirement — 55, 60, or 62 — the 
|X)tcntial loss in future pension accrual is considerably larger, typi- 
cally on the order of 8 to 20 percent of future earnings, l^he loss 
if one changes jobs jus! before normal retirement, however, is. in 
some instances, much larger than this, as high as 30 to 50 percent. 
For example, if at age 31 one enters a plan with normal retirement 
at age 60, the loss ratio if one changes jobs at 59 is 31 percent. If 
the individual enters at 51 and leaves at 59, the loss is almost 
50 percent. 

The greater relative loss with earlier normal retirement is shown 
in figure 4 J, which presenfs loss ratios versus age for plans with 
normai retirement at 55 and at 65, starting at age 31 , Recall that the 
loss ratios indicate that at any age future pension accrual is a larger 
proportion i)f compensation with younger ages of normai retirement. 
Basically, this is because benefits will be collected over more retire- 
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T^bie 4.1 

Lf^-^ in Expected Pension Wealth If Change to No-P^nslon 
Job, as Bercent of Expected Wages by Age of Job Change, 
Age of Starting Job, and Age of Normal Retirement® 



Starting Age 




Plan Normal Retirement 




Age of Job 

CHsinpp 


55 


60 


62 

- -~- 


65 

__ 


31: 




— — 






44 


,13 


.10 


.08 


.04 


49 


16 


.14 


.09 


.05 


54 


.12 


.18 


.09 


.05 


59 




.31 


.06 


.04 


41: 










44 


.10 


08 


,08 


.04 


49 


. 19 


.12 


.11 


.06 


54 


.10 


.11 


.15 


.05 


59 




.(.)9 


.13 


,05 


51: 










44 










49 










54 




.12 


.13 


.06 


59 




.48 


.33 


.12 


Swirce; Appciuiix liiblos 


II. 12. 13 
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FIGURE 4.1 ~ Loss in expected pension weaith if change to 
no-pension job, as a percent of expected wages, for normal 
retirement at 55 versus 65. 
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mcni years. The comparisons reflect pussibje differences in age-wage 
profiles, due to different industry and occupation mixes, but do not 
match individual plan provisions and wage profiles. 

The effect of starting age is shown graphically in figure 4.2 for 
plans with normal retirement at 60. The graphs and table 4 J make 
clear that there is no simple relationship between the pension propor- 
tion of future compensation and the age of hire. The proportion is 
unusually high, however, for persons hired at 51. 

A limiting case of numbers like those presented in table 4. 1 is the 
present discounted value of expected pension benefits at the age of 
hire as a proportion of expected future wages at that time. These 
numbers, ofcoar.se, indicate the cost to the employer of pension ben- 
efits versus wages if a person stays with the employer from the time 
of hire * > the age of early or normal retirement. Such ratios are pre- 
sented in table 4.2 by age of initial employment and plan normal 
retirement age. The ratios are presented first assuming that the indi- 
vidual remains with the firm until the age of early retirement and 
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FIGURE 4.2 L(m in expected pension wealth if change to 
no-pensfon job, as a percent of expected wages, for normal 
retirement at 60, by age started job. 




then assuming that the person remains until the age of normal retire- 
ment. It can be seen from the table that the present discounted value 
of pension versus wage compensation is small on average, ran^^ing 
from about 2 percent to about 10 f^crcent. The average proportion of 
compensation in pension benefits is typically larger the later the age 
of initial employment. For example, the ratio of pension benefits to 
wages for plans with normal retirement at 62 is .049 if one enters 
the firm at 31 and stays to the age oi normal retirement. The ratio is 
.062 if one enters at 41, and .094 if one enters at 51. To the extent 
that this is true, pension provisions may mitigate against hiring older 
wwkcrs, unless their wages at subsequent ages are lower than those 
of workers of the same ag* ^ut hired at younger ages. It is impiutant 
to understand that while these ratios may appear relatively small, the 
pattern of pension accrual may slill have a very substantial effect on 
Idbov force participation, as demonstrated below and as the analysis 
above suggests. 
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Tkble 4.2 

Present Discounted Value of Expected Pension Beneflts as a 
Proportion of Expected Wages, at Age of Hire» by Age of Hire 
and Plan Normal Retirement Age 



Age of Hire and 

Plan Normal 
Retirement Age 



31: 



41: 



51: 



All 

55 

60 

62 

65 

All 

55 

60 

62 

65 

All 

55 

60 

62 

65 



If Retire at 
Early 
Retirement Age 



.038 
.072 
.044 
.043 
,022 

,042 
.078 
.060 
,05! 
.027 

,045 

,069 
,054 
,039 



If Retire at 
Normal 
Retirement Age 



.044 

.072 
.055 
.049 
,026 

.049 
.079 
.064 
.062 
.034 

,060 

.080 
.094 
.046 
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The most striking feature of these loss ratios is the wide variation 
among plans. To demonstrate the dispersion, the mean loss ratio to- 
gether with the minimum and maximum at r^ach age of job change 
are shown in table 4.3 for plans with normal retirement at o5 and for 
persons who enter the firm at age 3L Up to age 55— which is the 
age of early retirement for a substantial proportion of plans— the 
loss is close to zero for some plans and indeed is even negative for 
some. For other plans, however, the loss is very high, ranging up to 
26 percent of future earnings at age 54. After 55, the maximum 
loss is typically over 30 percent, while the minimum is close to -20 
percent at each age. Pension accrual after the age of early retirement 

l^ble 43 

Dhspersion of Loss in Expected Pension Wealth if Change to 
No-Pension Job, for Plans In T^bte 4,7 With Normal 
Retirement at Age 65 



Age 


Mean 


Minimum 


Maximum 


31 


.026 


0 


.098 


40 


,035 


-.010 


.139 


41 


.037 


-.009 


.145 


50 


.049 


-.012 


,219 


51 


.050 


-.022 


.229 


52 


.050 


-.034 


.240 


54 


.048 


-.068 


.264 


55 


.044 


-.182 


.276 


56 


.043 


-.181 


.289 


63 


.023 


-.248 


.321 


64 


.016 


-.220 


.367 


65 
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is negative in many instances. For a member of such a plan, it would 
pay to leave this firm, taking early retirement benefits, and join an- 
other firm, assuming that one could join the second firm and obtain 
the same expected future v^ages. These data again demonstrate the 
very wide variation in the incentive effects inhea^nt in pension plan 
provisions. 

Job Change and Pension Wealth at Age of 
Normal Retirement 

Pension wealth at the age of nc^nal retirement {as opposed to the 
age of job change) may be reduced very substantially by job change, 
as shown in table 4.4. A person who began work at 31 and changed 
to another job at 41 would have accrued, on average, only 72 per- 
cent of the ficnsion wealth of a person who began at 31 and remained 
in the same firm. If he changed jobs at 41 and again at 51 , he would 
accrue only 43 percent of the pension wealth of a person with no job 
change. This percent ranges from a low of 30 on average in trans- 
portation to 60 percent in construction. Thus the loss in pension 
wealth with job change seems to provide a potentially large incentive 
against job n^-^bility. 

Because some plans place a limit on years of service that are cred- 
ited in calculating benefits, it may in some instances pay to change 
jobs and begin to accrue benefits in a new plan. This leads to ratio.^ 
that are greater than one in a few instances. The minimum and max- 
imum values over all industries arise in anomalous plans, and these 
should nof be given much weight; hut they do suggest that there is 
substantial variation among plans in this respect, as well as in other 
respects discussed above. 

g^ension Accrual Ratios and Age of Initial Kmpioyment 

Vested pension accrual rates for percent of earnings plans with 
10-ycar cliff vesting are shown in appendix tables M and 12 for 
persons beginning employment at ages 41 and 51 respectively. The 
tables are analogous to appendix table L presenting information by 
plan for early and normal retirement ages. To provide an easier 
comparison of the accrual rates by darting age, accrual rates for 



Weighted Average Pension Wealth (or Ratio) at Normal Retirement^ by Age of 
Initial Employment, and by Job Change, and by Industry, All Plans 



Industry 






Age oC Initial 
Employment 




Pension Wealth at Normal Retirement 
Relative to Wealtii Without Job 

Change if: 


snd 
No, of Plans 




. 

31 




41 


— — 

51 


r'htinO^ at 

41 


51 


C^hsinpe sit 

1 1(41 B^V Clt 

41 and 51 


All industries 


2342 


32491 


21410 


10924 


.72 


.85 


.43 


Minimum 




0 


0 


0 


0 


0 


0 


Maxirr';m 




197070 


175899 


117291 


4.97 


8. 18 


5.09 


Mining 


39 


44856 


27237 


13147 


,62 


.81 


,38 


Construction 


9 


35778 


28680 


16837 


.87 


1.02 


.60 


Manufacturing 


1297 


31448 


20393 


10633 


,73 


.85 


.4/ 


Transportation 


328 


38680 


22350 


8598 


,57 


,81 


.30 


Wholesale trade 


100 


30836 


21989 


13135 


,74 


,87 


.50 


Retail trade 


260 


19453 


13002 


6^24 


,67 


.80 


.41 


Finance 


7 


38864 


30766 


17309 


.91 


1,01 


.58 


Services 


8_ 


29993 


_2255[ 


12520 


,77 


.87 


,47 
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selected ages are shown in tabic 4.5. Accrual ratios for plans with 
early and normal retirement at 55 and 65. respectively, are graphed 
in figure 4.3. 

The accrual rate at vesting is the most important difference across 
initial employment ages. For example, as shown in table 4.5. the ac- 
crual rate at vesfing is .24 for persons beginning employment at 31; 
it is .62 for those beginning at age 41 and .92 for those beginning at 
age 51. The difference is simply due to the fact that the later the age 
of initial employment, the nearer is the time of benefit receipt at the 
age of vesting. The accrual rale at vesting increases with age of 
initial employment for each early-normal retirement age category. 
Otherwise, the pattern of accrual rates does not vary by starting age, 
except that the absolute value of the rates, btnh positive and nega- 
tive, is smaller as the age of initial employment incrca.ses. Again, 
this is simply because potential benefits arc lower with later starting 



FIGURE 4.3 - Weighted average accrual rates for percent of 
earnings plans with 10-year cliff vesting, early retirement at 55 
and normal retirement at 65, by age started job. 
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Table 4.5 

Pension Accrual RatK for Pt^rcent of Earnings Plans with 
10-\fear CIlfT V^ing, by Early and Nwmal Retir^ent Age 
and by Age of Initial Employment ^ for Selected Ages 





Earl; 


l^'Normal Retirement 


starting Age 


mm 

55 


55 


55 


60 


60 


62 


62 


65 


and 


















Age 


55 


60 


65 


60 


65 


62 


65 


65 




















40 


.24 


,11 


,07 


.03 


.05 


.04 


,05 


.04 


50 


14 


,08 


.05 


07 


03 


07 


.02 


.03 


55 


.26 




. 10 


.15 


08 


.13 


.04 


.07 


60 


- 04 


14 


08 




17 


24 


.05 


12 


62 


-.06 


-.09 


06 


- .09 


. 12 


.25 


.07 


.15 


65 


-.09 


-09 


.04 


-.12 


1 1 

• i * 


. 14 


01 


.21 


66 
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40 


0 


0 


0 


0 


0 


0 


0 


0 


50 


.62 




.21 




13 


,02 


14 


.13 


55 


.18 


.13 


.07 


.1 ! 


.05 


.10 


,03 


.05 


60 


' 01 


. 12 


07 


21 


10 


18 


06 


12 


62 


-i)2 


.(K) 


07 


- 0"^ 


08 


22 


07 


14 


65 




- ()'> 


01 




. KJO 




03 




66 


-.12 


-.12 


-.11 


.19 


,06 


-.19 


.08 


.12 


51: 


















40 


0 


0 


0 


0 


0 


0 


0 


0 


50 


0 


0 


0 


0 


0 


0 


0 


0 


55 


0 


0 


0 


0 


0 


0 


0 


0 


60 


.92 


,77 


.61 


l.(M 


.45 


.64 


.54 


,45 


62 


.04 


.03 


.08 


.03 


.06 


.17 


.10 


.10 


65 


.02 


.01 


.08 


.01 


.07 


.03 


.08 


.15 


66 


-.10 


-.05 


-.08 


-.04 


-.04 


-.06 


-.08 


.07 



StHjrce: Append!?^ tables 1, 14, and 15, 
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ages and, thus, polential losses after the age ot early or normal re- 
tirement arc smaller. 

Notice that the accrual rate after the age of 65 is negative in each 
case. Plan provisions typically make the age of early and normal 
retirement dependent upon age and years of service. Thus, in prac- 
tice, the ages of early and normal retirement are typically somewhat 
higher for persons beginning employment at age 51. But in no case 
is the age of normal retirement greater than 65. 

Pension Accrual Rates and Pension Cost by Sex 

Because women on average live longer than men, women will typ- 
ically receive pension benefits longer than men. We consider here 
the effect of this difference in life expectancy on pension accrual and 
the value of pension benefits. The weighted average of the accrued 
benefits of women versus the accrued benefits of men by age are 
shown in table 4.6 for all plans m the sample. At the most common 
vesting age, 10 years, the ratio is about L()8, so that women's 
vested benefits are approximately 8 percent higher than men's. The 
ratio increases gradually to about 1.10 at age 60 and about 1J3 at 
65. If otherwise identical men and women were u> work until age 
70, the average ratio would be 1.17. The ratios do not vary signifi- 
cantly by early and normal retirement age, and thus a breakdown by 
plan t>pe is not presented. 

Accrual Ratios by Industry and Occupation 

Industry 

Average accrual profiles for selected industries are shown in ap- 
pendix table 13, For purposes i)f comparison an." for case of exposi- 
tion, profiles are presented only for plans with early retirement at 
55, although profiles for three normal relircment ages. 55, 62. 65, 
are shown. The most apparent difference among industries is in the 
proportion of plans wiih particular early and normal retirement ages. 
For example, in retail trade and services almost all plans have nor- 
mal retirement at 65, with only a few plans with early retirement at 
55 or 62. On the other hand, almost 62 percent of plans in transpcir- 
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The Ratio of Accrued Pension Benefits of Women vs. Men, by 

Age, Ail Plans'* 



Age 



Ratio 



31 


1 


32 


1 


33 


1 


34 


I 


35 


! .032 


36 


1 .030 


37 


1 ,032 


38 


1 .037 


39 


1 .036 


40 


1 .082 


41 


1 .083 


42 


1 .085 


43 


1 .087 


44 


1.089 


45 


1,091 


46 


1.094 


47 


1.096 


48 


1.099 


49 


1,102 


50 


1.105 



Age 


Ratio 


51 


1.109 


52 


1.106 


53 


1.103 


54 


1.099 


55 


1.094 


56 


1.096 


57 


1.098 


58 


1,101 


59 


1.103 


60 


1.102 


61 


1.108 


62 


1.113 


63 


1.120 


64 


1.126 


65 


1.131 


66 


1.138 


67 


1,145 


68 


1.153 


69 


1.161 


70 


1.170 



a There arc 2M2 p\ms Starting iigc is .^1 
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tat ion have early and normal retirement at 55, with approximately 
20 percent of plans repcirting normal retirement at 62 and 20 percent 
at 65. In manufacturing, 66 percent of plans have normal retirement 
at 65, 28 percent at 62, and about 6 percent at 55, 

Among plans with the same early and normal retirement age, 
however, appendix table 13 indicates little difference in average ac- 
crual profiles across industries, Table 4.7 isolates accrual ratios at 
critical ages, in particular before and after the age of early retire- 
ment and before and after the age of normal retirement. Averages arc 
only presented for cells with more than 10 plans. Two dashes indi- 
cate that there were fewer than 10. The cell was left blank if the 
corresponding age did not represent a critical age for the plan in 
question. Only in manufacturing and transportation were there a sub- 
stantial number of plans with early and normal retirement at 55, In 
these two industries, the accrual profiles look very similar Three 
industries had a significant number of plans with early retirement at 
55 and normal retirement at 62, and again there seems to be little 
noticeable difference in accrual patterns among the plans by indus- 
try. All industries have plans with normal retirement at 65. But even 
in this v..'.se, the profiles seem quite similar. The only possible ex- 
ception seems to be reiail trade, where pension arcTu;^! relative to 
the wage rate is less generous than in the other industry groups. 

Nonetheless, a typical worker apparently faces a much greater 
incentive to leave the labor force early in .some industries than in 
others. For example, a large proportion of workers covered by pen- 
sions in transportation would experience a 27 percent reduction in 
effective compensation by continuing to work between 55 and 56. 
While at 55 pension accrual would be equivalent to about 27 percent 
of wages for many workers in this industry, if the worker continued 
in the iabt)r force until age 66. his annual loss in pension wealth 
would be equivalent to 30 percent of wage earnings at 66. A large 
proportion of workers in manufacturing have plans with early retire- 
ment at 55 and normal retirement at 65, In this case, the accrual at 
55 averages about 9 percent of the wage at 55 and declines only to 
about 7 percent of the wage by 65. But then the accrual rale be- 
comes negative, and if the worker were to continue in the labor force 
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Tkbie 4.7 

Weighted Average Accrual Rates at Selected Age$» 
for Percent of Earnings Plans with lO-l&ar Cliff Vesting 

and Early Retirement at 55, by Early and Normal 
Retirement Ages and Industry 
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between 65 and 60. the decline in pension accrual would amount to 
an effective reduction in compensation of about 21 percent. 

jV, 

Occupation 

Among plans with the same early and normal retirement ages, the 
pension accrual ratios do not differ noticeably by occupation. Ac- 
crual ratios for professionals, clerical workers, and production work- 
ers are shown in appendix table 14 plans with early retirement at age 
55 and three normal retirement ages— 55, 62, and 65. Plans in the 
55-65 griiup are graphed by (Kvupation in figure 4.4. 

According to the table and the figure, given the age of normal 
retirement, there is no substantial differences in average accrual ratios 
by occupational group. Consider, for example, plans with normal 
retirement at age 55: at age 55, tlie accrual ratio is ,29 for pr(^fes^ 
sionals, .25 for clerical workers, and .25 for production workers. At 

FIGURE 44 - Weighted average accrual rates for percent of 
earnings plans with lO^year clifT vesting, early retirement at 55 
and normal retirement at 65, by occupation. 



15 




Note: Plans with oariy or normal retifement supplements are excluded 
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age 66, the accrual ratio has dropped to - .30 for professionals, 
-,30 for clerical workers, and -.29 for production workers. Simi- 
larly, close ratios are observed for the other two normal retirement 
ages. For example, at age 62 the average accrual ratios for plans 
with normal retirement at 62 are JO for professionals, .10 for cleri- 
cal workers, and .10 for production workers. Tbis is not to say that 
there are no differences in pension accrual by occupational groups. It 
simply says that conditional on having a plan w'th given early and 
nortiial retirement ages, the accrual ratios for the occupational 
groups are very similar The data in appendix table 14 may, however, 
be concealing tntra-industry variation in accrual profiles by occupa- 
tion for given retirement ages. 

To address this potential ambiguity, accrual ratios for the same 
plans treated in appendix table 14 are presented in appendix table 15, 
but only for manufacturing. But here again there is very little differ- 
ence in the accrual profiles by wcupation. Consider, for example, 
the drop in accrual rat' ■ between ages 55 and 66. For plans with 
normal retirement at age 55, the decline is .58 (.287 minus -.295) 
for professionals, .51 for clerical workers, and .50 for production 
workers. The corresponding declines are .29 for professionals, .30 
for clerical workers, and .35 for production workers, respectively, in 
plans with normal retirement at 62. Only among plans with normal 
retirement at age 65 is there a noticeable difference in the accrual 
ratios by occupation. In this ca.se, the drop between age 55 and age 
66 is .29 for professionals, .25 for clerical workers, but somewhat 
less than .18 for production workers. Thus we conclude that differ- 
ences in pension accrual ratios by occupation are primarily due to 
different plan types or to differences in early and normal retirement 
ages, given the general type of plan. Production workers, for exam- 
pie, are more likely to have flat benefit plans than professionals. 

Summary 

While the expected loss in pension benefits due to job change is 
apparently relatively small in many instances, it is rather large in 
others, and there is wide variation among plans with the loss very 
high in some cases and, indeed, in other cases there may be a gain to 
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changing jobs. In addition* accrued benefits at the age of retirement 
are typically much lower with job change than if a person remains on 
the same job. 

Because women typically live longer than men, accrued pension 
benefits at any age are higher for women than for men, about 13 
percent on average at age 65. for example. 

Given early and normal retirement ages, there is little difference in 
plan accrual profiles by industry or by cxcupation. Differences in 
pension benefits by industry def>end more on the type of plan than on 
variations among plans with the same basic provisions. 
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Pension Accrual in a Large Firm 



ITie actual relationship between pension accrual and retirement in 
a iarge Fortune 5()0 firm is considered in this chapter and chapter 6. 
The FIRM data are the employment and earnings histories between 
1969 and 1984 of all workers who were employed by the FIRM in 
any of the years between 1980 and 1984. The provisions of the 
FIRM'S pension plan are such that different workers face very dif- 
ferent pension accrual profiles and, thus, pension compensation. As 
a consequence, different workers face very different incentives for 
continued work versus retirement. The analysis begins with descrip- 
tions of the FIRM'S data, its pension plan, and the incentive effects 
of its pension plan. For purposes of comparison the accrual of social 
security benefits is described together with pension benefit accrual. 
The evaluation of the incentive effects of plan provisions requires the 
estimation of wage earnings. The procedure used to estimate these 
profiles is described in appendix III. Chapter 6 examines the rela- 
tionship between wage earnings, pension wealth, and social security 
accrual, on the one hand, and the age of retirerrent (more precisely, 
departure from the FIRM), on the other. 

The FIRM'S Data 

Data are available for each worker employed in ihe FIRM at any 
lime from the beginning of 1980 through the end of 1984, Most of 
these workers were in the FIRM in more than one year and many 
for all years. These years define the sample. Earnings for workers in 
the sample are available beginning in 1969, if the worker was em- 
ployed then, or beginning in the year that the person joined the 
FIRM, if it was after 1969. Thus it is possible to follow the same 
person for up to 17 years. In particular, it is possible to estimate 
individual-specific earnings effects. By combining data for workers 
of different ages and with different years of service in the FIRM, it 
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is p«ssible to predict earnings. We use these predicted earnings, to- 
gether with pension and social security accrual, to consider the in- 
centive to leave the FIRM. 

In addition to the earnings information, the data contain the work- 
er's age, service, sex, and whether he or she is a manager, a sales- 
worker, or an office worker Unfortunately we only know the 
worker's current job classification; i.e., we cannot tell whether a 
worker has changed jobs in the past. We also have no information on 
health, education, assets or marital status, all of which may influ- 
ence the retirement decision. 

Plan Provisions 

The FIRM iias a defined benefit pension plan with earnings- 
related benefits and a social security offset. The plan's early and 
normal retirement ages are 55 and 65 respectively with vesting 
after 10 years. Actuarially reduced benefits are available starting at 
age 55 for vested terminators — vested workers who leave the FIRM 
prior to age 55. For early retirees— workers who retire between ages 
55 and 65 — less than actuarially reduced benefits are provided. For 
workers who retire after age 65 there is no special actuarial benefit 
increase. 

In addition to the more favorable benefit reduction afforded to 
early retirees, early retirees receive a supplemental benefit equal to 
their social security offset between the time they retire and the time 
they reach age 65, Hence, in comparison to a vested terminator who 
leaves the FIRM at age 54 and starts collecting benefits at age 55. 
an early retiree who leaves at age 55 enjoys a smaller benefit reduc- 
tion and also receives a supplemental benefit until age 65. Not sur- 
prisingly, the profile of vested accrued benefits by age jumps sharply 
for most workers at i>".e 55. Thus there is a large btinus for remain- 
ing with the FIRM until age 55. 

The formula for the basic benefit before reduction for early retire- 
ment and before any applicable social .security offset is the average 
earnings base times 2 percent times the first N years of continuous 
service (where N lies between 15 and 25). plus 1 percent times the 
rest of continuous service: 
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(10) Benefits = (Earnings Base) |(.02HScrvice)l 
if Service is less than N years 
Benefits ^-^ (Earnings Base) |(.l)2)(Servicc) r (.01 HServicc - N)| 
if Service is greater than N years. 

The average earnings base is calculated based on earnings between 
the start year and the year of either vested termination or retirement. 
The start year has traditionally been inereased by two years every 
other year, varying from 7 v.. 3 years before the current years. In our 
accrual calculations we assume a one- or two-year increase in the start 
year every two years. Excluding the two lowest years cf earnings 
(except that the number of earnings years used can't be reduced below 
five), the earnings base is calculated as the average annu.^l earnings 
from the start year to the year of vested termination or retirement. 

The social security adjustment is a complex service-related func- 
tion of the social security benefit calculated by the FIRM. The 
FIRM*s calculation of the worker's age 63 social security benefit, is 
based on the worker's earnings to date with the FIRM, In the social 
security benefit formula, earnings last year arc extrapolated forward, 
assuming no growth factor, until the worker reaches age 65. The 
average of past earnings with the FIRM as well as extrapolated fu- 
ture earnings is then entered into a three-bracket progressive benefit 
formula to arrive at the FlRM's calculation of the worker's social 
security benefit. 

For early retirees, the factor by which benefits are reduced de- 
pends on age and service. For exatiiple, if the worker retires at age 
55 with 20 years of service, the reduction is 50 percent; it would be 
only 33 percent if the worker had 26 or more years of service. For 
workers with 30 m more years of service, the reduction drops to 
zero at retirement ages between 60 and 64. 

The pension accrual can vary widely for workers of the same age 
but with different service and for workers with the sam< service but 
of different ages. These accrual differences reflect the fact that many 
of the features of the benefit and social securitv formulae involve 
either age or service or both, Indeed, it is fair to >ay that the FIRM'S 
benefit formula could hardly be better desirne'. from the perspective 
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of maximizing service and age-related differences in accruals. This 
variation comes at the ccst of a fairly complicated set of provisions 
which may not be fully understood by individual workers. 

Pension Accrual 

To describe the effect of the provisions on fx^nsion wealth, the 
accrual profiles for persons born and hired by the FIRM in several 
different years "^ave been calculated for the calendar period begin- 
ning in 1980, Rir each employee group defined by year of birth and 
year of hire, accruals are calculated through age 70; the number of 
years of accruals that are presented thus depends on the age of the 
employee m 1980. One profile is graphed in figure 5 J. It is used as 
an illustration to explain the derivation of su.h profiles. Profiles for 
different employee and age groups are discussed in the next section. 

The graph shows the pension accrual profile for male managers 
born in 1930 and hired by the FIRM in 1960. By 1980, they werc 50 



FIGURE 5.1 - Pension wealth accrual^ social security accrual 
and wage earnings for mala managers born in 1930 and hired 
In 1960, in real 1985 dollars. 
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and had 20 years of service with the FIRM. (To calculate pension 
accrual, we have used the convention that a person hired in a given 
year has one year of experience in that year. Thus in some of the 
tables, the person used in this example would be assumed to have 21 
years of experience in 1980,) The accrual of scKial .security benetlls 
is shown on the same graph. Predicted wage earnings (.see appendix 
III) for each year are also shown. These predictions aa* based on 
actual average earnings of FIRM employees, by age and years of 
service. All of the numbers presented in this chapter and the next arc 
in real 1985 dollars. 

At age 50, in 1980, the typical male manage! has wage earnings 
of about $48,446 per year. Compensation in the form of pension ac- 
crual is $2,646, or about 6 perceni of wage earnings. If the manager 
were to retire at tl <s age, he would be entitled to benefits at 65, 
based on his earnings in the seven or eight preceding years. The 
benefits would not be available until age 65, and thus have a lela- 
tively low present value at age 50. 

As described above, normal retirement benefits for a worker retir- 
ing before age 55 can be taken earlier, as early as age 55, but they 
will be reduced actuarially such that the present discounted value of 
the benefits as of the age of retirement remains unchanged. The re- 
duction m the benefit will he just enough to offset the fact that ben- 
efits will be received for more years, if the person remains in the 
FIRM until age 55 and then retires, however, benefits are avajilable 
immediately and the reduction in benefits for early retirement is ] 
than the actuarial reduction. In addition, the worker who rewuuis 
until age 55 and then retires is eligible to receive a supplenicntal 
benefit until age 65 equal to his social security offset. Thus there is 
a very large increase m pension wealth at age 55. $72,527. corre- 
sponding to the large spike in the graph. In effect, there is a bonus 
of $72,527 for remaining in the FIRM f*^om age 54 to 55. 

Pension accrual falls after age 55 to about 10 percent oi the wage at 
age 60 (in 1990). Accrual is larger after age 55 than Just before age 55 
primarily because the early retirement reduction factor, if the worker 
remains until 55. is less than it would be if he (she) left the FIRM 
before 55. (If he (she) leaves before 55. the reduction is actuarially 
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fair.) But as the worker ages beyond 56, this effect is partially offset 
by the fact that an additional year service adds only 1 percent, 
instead of 2 percent to benefits. Pension accrual is in fact negative 
beginning at age 61 (in 1991). Indeed, between ages 61 and 65, the 
loss in pension benefits is equivalent to about 20 percent of wage 
compensation. 

The loss in compensation between ages 60 and 61 is equivalent to 
a wage cut of about 14 percent. The worker has 30 years of service 
at that age and, because of the plan's early retirement reduction fac- 
tors, is already eligible for full retirement tn^nefits. Thus no increase 
in benefits will result for working another year, as was the case be- 
fore 30 years of service. In addition, for each year that benefits are 
not taken between ages 55 and 65, the receipt of benefits for a year 
without the social security adjustment (reduction) is foregone, This 
advantage is lost at age 65 {In 1955), Thereafter, the 1 )ss in benefits 
from working an additional year is smaller because this formerly 

FIGURE 5.2 - Pension wealth accrual, social security accrual 
and wage earnigs for male managers born in 1960 and hired in 
1980, in real 19&5 dollars. 
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foregone opportunity is no longer available. In addition, the accruals 
dejK^nd on the social security adjustment, and to a small extent 
on the updating of the years used in the calculation of the earnings 
base. 

S(x:ia) security accrual for the male manager considered in figure 
5.2 ranges fa)m about $L00() to $8,000 between age 50 and 65. After 
65, social security accrual becomes negative, about -$8,500 at age 66. 

In summary, the typical manager in the FIRM, making about 
$48,000 per year in wage earnings at age 60, would lose about 
$42,000 in pension wealth were he to continue working until age 65. 
Thus, in addition to the expected concentration of retirement at age 
55, we would expect a large proportion of this group to retire before 
65. After age 65, scxrial security benefit accrual also becomes nega- 
tive. At 66, the loss in private pension benefits and social security 
benefits together amounts to about 32 percent of wage earnings at 
that age. This suggests a concentration of retirement at 65 as well. 



FIGURE 5.3 - Cumulated total income from employment 
versus year of retirement, male managers born in 1930 and 
hired in 1960. 
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The data in figure 5.1 are shown in the standard budget constraint 
form in figure 5.3. Total pretax compensation, including wage earn- 
ings, social security wealth, and tension wealth, is graphed against 
age, beginning in 1980. The vertical axis shows the total resources 
accumulated with interest up to age 65 that the person would acquire 
from employment with this FIRM. Accumulated earnings before 
1980 are ignored in the graph. 

There is a discontinuous jump in the graph at age 55. For reason- 
able preferences for income (that can be used for consumption) ver- 
sus retirement leisure, one would expect to see a large proportion of 
workers facing this constraint retiring at age 55 and most retiring 
prior to age 65. This graph, however, does not suggest the strong 
concentration of retirement exactly at age 65, that is revealed in the 
data presented below. 

Additional graphs showing pretax wage earnings, pension accrual, 
and social security accrual over the working span are shown in fig- 
ures 5.2 and 5.4: again, the first shows accruals by year, and the 

FIGURE 5.4 ^ Cumulated total Income from employment 
versus year of retirement, male managers born in 1960 and 
hired in 1980. 
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second shows cumulated amounts in the standard budget constraint 
form. These graphs pertain to a male manager who is hired in 1980, 
at age 20, and who continues working with the FIRM until age 70. 
VoT such workers, the pension accrual at age 55 is $168,000, equiv- 
alent to 164 percent of the wage at that age. Wage earnings for this 
group reach a maximum at age 59. Pension benefit accrual becomes 
negative at age 6L and so'ial security benefit accrual becomes neg- 
ative at age 65. In the first year of work after age 65 the loss in 
pension benefits and social security benefits together amounts to 
$40,000» about 45 percent of wage earnings at that age. Thus the 
lifetime budget constraint shows an upward discontinuity at age 55 
and a decline in the rate of wage increase around age 60. The de- 
cline is especially abrupt after age 65, Retircjiicnt at ane 55, between 
55 and 65, and possibly at 65 would seem to be quite likely for 
workers facing budget constraints like this one. The calculations 
underlying the pension accruals, are explained in appendix II. 



Variation in Accrual Profiles by Age and Year of Hire 

The two accrual profiles discussed above pertain to persons who 
were born in a given year and who were hired by the FIRM in a 
given year. The profile in the calendar period beginning in 1980 may 
be quite different for persons of different ages and with different 
years of service. Thus, profiles have been calculate ^ for several ad- 
ditional groups, 15 in alK defined by year of birth and year of hire, 
as follows: 



Year of 
Birth 



Year of Hire 



1960 


1980 






1950 


19K0 


1975 




1940 


I9X(} 


1975 


1970 


1930 


mo 


1975 
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1920 


19S0 


1975 


1970 



I960 
1%0 



1^50 



I'ension accruals tor managers with ihcsc birth and hire years are 
shown in appendix fable 16. Those born in 194U reach age 55 in 
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1995, and for each of these groups there is a disc-ontinuous increase 
in pension wealth in that year. It is $29,639 for those with 15 years 
of service in that year and $82,953 for those with 25 years of 
service. Comparable jumps cKcur in 1985 for those born in 1930. 
Accruals are often negative for persons over 60. 

Pension accruals provide a large incentive for some ga)ups to stay 
in the F-IRM for another year and strong incentive for others to 
leave. For example, staying with the FIRM in 1985 brings pension 
accrual of $72,527 for 55-year-old managers with 25 years of service 
(born in 1930 and hired in 1960), but a loss of $14,936 for b5-year- 
olds with 35 years of experience (born in 1920 and hmd in 1950). 
Thus there is enormous variation in the effective com}>ensation for 
continued service. One might expect therefore that some groups 
would be much more likely than others to retire in a given year. 

In some instances there are erratic fluctuations from one year 
to the next, from negative to positive to negative for example. This 
typically occurs if an increase in benefits in one year is not followed 
by a comparable increase in the next. For example, suppose that 
the normal retirement benefit is higher in year a than in either year 
a-1 or in year a f L Then the accrual from year a- l to year a 
will tend to be positive, but the accrual from year a to year a^ 1 will 
tend to be negative. Dropping a low earnings year and adding a 
higher one in the calculation of the earnings base may create this 
effect. Other provisions in the pension calculation formula may do 
so as welL For convenience, total cumulated pension wealth is 
shown in appendix table 17 for the same groups. Social security 
accruals and cumulated swial security wealth arc shown in 
appendix tables 18 and 19 respectively. Pretax annual wage earnings 
and cumulated pretax earnings are shown in appendix tables 20 
and 21. 

Graphs of two of the profiles arc shown in figures 5.3 and 5.4; 
several others are shown below. Young n?w hires will have rapid 
wage growth in the subsequent 20 years, but very little accp:al of 
pension wealth. This is shown in figure 5.2 above for persons born 
in 1960, and 20 years olJ at the time of hire in 1980. Their incomes 
will rise from ab^mt $20,(K)0 in 1980 to over $7(),0(K) in the year 
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21XX), when they arc 4() years old. But even in 2{KK) their pension 
accrual will be only $1,558. Their total accrued pension wealth at 
age 40 will be only $11,894, a very small fraction (L2 percent) v\ 
their total earnings over the period. 

A manager hired in 1980, but born in 1940. will have much lower 
wage growth over the next 20 years, from about $28,(KH) in 1980 to 
under $52,000 at age 60 in 2(KM). This person will also have little 
pension wealth accrual through age 54, when his total pi^nsion 
wealth will be less than $13,000. In 1995, however, when the person 
is 55 and eligible for early relirctncnt, it will increase by almost 
$30,(XK) to a total of over $47, (KK). In the next few years, accrual is 
less than $7, OIK) per year. The age 55 spike in accrual suggests a 
potential concentration of retirement among this group at age 55 (in 
1995). But the actual pension that would be received is still very 
small, only about 12 percent of salary Urom tables not shown). Thus 
rctiretiient may be unlikely. 

Managers of the same age, but hired 10 years earlier, may be 
much more likely to retire in that year. They experience a much 
sharper increase in pension wealth in 19H5, from just under $42,000 
to over $133,000. The pension benefit to wage replacement rate at 
55 for this group is about 26 percent. But aecrual after 55 remains 
positive for this group; pension wealth increases to almost $209,000 
by age 60. Thus pension wealtli accrual may still provide a substan- 
tial incentive to remain with the ITUM. 

In contrast, persons born in 1920 and hired by the FIRM at age 40 
(in 1960) will have essentially no pension accrual in 1985, and, in- 
deed, it will become negative in a few years, fiarnings for this group 
are declining as well One might think that persons who are in this 
group atid are still working would be likely to retire. But, if still 
working, they chose not tu retire earlier, when compensation from 
continued work began to decline. They would have been eligible for 
early retirement at age 55 on 1975), when they had been employed 
for 15 years. 

At that time they would have faced earnings and pension accrual 
profiles like those born and hired 10 years later (in 1930 and 1970 
respectively) and who thus had 15 years of service at age 55 (in 
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1985), when pension accrual was at a maximum, Thcrcattcr. accrual 
declines and becomes negative around age 65, alter 25 years of ser- 
vice. That the group born in 1920 and hired at age 40 didn't retire 
earher may suggest that their preferences are such that they are also 
not likely to retire in a given subsequent year either They may want 
to work more ih n others and that's why they didn't retire when 
pension accrual and earnings started to decline. In addition, how- 
ever, the group had not accumulated substantial pension wealth at 
any time, even before it began to decline, and thus may always have 
been in a poor position to leave the labi>r force. 

Variation by Employee Type 

Fhe pension accrual profiles for other employee groups look very 
much like those described above. Accrual is minimal during the first 
years of service. There is typically a discontinuous increase in pen- 
sion wealth at age 55. And accrual typically becomes negative after 
30 years of service, sometimes before that. Social security accrual 

FKiUHE 5.5 - Pension wealth accrual^ social Siecurity accrual 
and wage earnings for salesmen born in 1960 and hired in 1980, 
in real 1985 dollars. 
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FIGURE 5.6 - Cnmulated total income flrom employment 
versus year of retirement, salesmen born in 1960 and hired 
In 1980. 
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Age 

becomes negative after 65, The major differences among the groups 
stem from different agCHrarnings profiles. An illustration of the sim- 
ilarity and difference is provided by graphs Hke that in figures 5,2 
and 5.4, but for a different employee group. They are shown in fig- 
ures 5.5 and 5.6 for salesmen. The data, like those graphed in figure 
5,2, pertain to persons horn in 196() and hired in 1980. Thus they 
pertain to compensation over the lifecycl?* for persons v^ho remain in 
the FIRi T As is clear from the graphs, the accrual prt^files are qual- 
itatively similar; but there arc some impt)rtant differences. 

First, managers earn more than the other employee groups. The 
wage earnings profiles also differ in shape. The peak earnings for 
managers occur at age 59. At age 66. if they still are in the labor 
force, 45 percent of their wage earnings are offset by negative pen- 
sion and social security accrual. The earnings of salesmen peak 
much earlien at age 50. At age 66, almost 95 percent of their wage 
earnings are offset by loss in pension and social security wealth. 
Thus this effect creates a greater incentive for the salesmen than fi^r 
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the managers to rclire after age 63.^ Hie peak wage earnings tor 
saleswomen occurs at age 57; at bb almost 75 percent of their wage 
earnings arc offset by pension and social security wealth losses. The 
peak earnings for nuile and female office workers iKcurs at ages 59 
and 62, respectively. At age 66, 48 and 46 percent, respectively, of 
their earnings would be offset hy loss in pension and social security 
wealth/' 

Summary 

Pension accrual in the FIRM, a large Fortune 500 company, ex- 
hibits a dramatic increase at the MRM's early retirement age with 
accrual beyond that age typically small or negative depending on the 
worker's age and service. The early retirement accrual spike reflects 
the F'lRM\s less than actuarial reduction in early retirement benefits 
as well as its payment to early retirees of a supplemental benefit 
between the age of retirement and age 65. Workers in the FIRM 
have a significant incentive to remain with the FIRM until early re- 
tirement and then face a possibly significant incentive to leave the 
FIRM. The retirement incentive generated by the FIRM\ pension 
plan is quite substantial when compared lo that generated by social 
security. 

(\)nsideration of the FlRM*s accrual profiles together with those 
discussed in chapters 3 and 4 suggests that HRISA legislation has 
not precluded significant backloading within U.S. pension plans. 
Rather than back load pension benefits by requiring a very knig pe- 
riod oi service prior to vesting, pension plans can etfectively back- 
load benefits by requiring very long periods of service prior to the 
receipt of significant benefits. Workers with more than 10 years of 
service (5 vears under the n)86 Tax Reform Act) who are terminated 
in highly backloaded plans prior to the age of early retirement will 
receive a benefit, but the benefit may be quite small. In its effect, 
the current system permits essentially the same Ix^havior of terminat- 
ing a worker prior to a specific age and, therefore, depriving the 
worker of his (her) benefits that occurred prior to 1:R1SA when firms 
were free to set freely service requirements for vesting. 
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The Relationship Between Retirement, 
Age, and Years of Service 



This chapter examines the relationship ot retirement to age and 
years of service. Us objective is to consider the extent to which re- 
tirement behavior accords with the budget constraints described in 
chapter 5. To do this, we consider empirical hazard rates by age and 
years of service. 

Empirical Hazard Rates 

Hazard rates by age and years of service are shown for all employ- 
ees combined in table 6.1. The yearly hazard rate is the proportion 
of those employed at the beginning of the year who retire — more 
strictly speaking, leave the firm — during the forthcoming year Sev^ 
eral aspects of the data stand out. There is substantial turnover in the 
first nine years of employment, especially during the first five years. 
On average > 'dboul 15 licrcent of those employed five years or less 
leave in a given year The table shows rates only for employees 40 
and older The departure rates are somewhat higher for youngC; 
workers, 16 or 17 percent for those employed five years or less and 
10 to 12 percent for those employed six to nine years. There is a 
sharp decline in departure rates at 10 years of service, when employ- 
ees arc about to become vested in the pension plan. Before the early 
retirement age, 55, the typical decline is from 8 or 9 to 4 or 5 per- 
cent. After 55» when vesting carries with it eligibility for early re- 
tirement, it is much sharpen often from 10 percent or more to 3 
percent or less. 

The availability of early retirement benefits at 55 apparently has a 
substantial effect on retirement. Before 55 departure rates arc typi- 
cally around 2 percent. At 55, they jump to 10 percent or more. It is 
important to notice that the departure rates stay at that level until 
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Empirical Hazard Rates, by Ag€ ami Yeai^ of Service. 
Ail Employee Groups (percent ) 
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age 6{), when there is another jump in the rate o! departure. The 
jump at 6() correspi>nds to the age at which pension accrual becomes 
negative for many employees. (For those with 25 or mon? years of 
service, benefits increase at y instead of x percent per year. After age 
60, with 30 years of service, there is no early retirement reduction; 
full retirement benefits are available.) 

To understand tho potential impi>rtance of the early retirement 
benefits, suppose that if it were not for this inducement, the depar- 
lun* rates would remain at 3 percent until age 60, instead of the 10 
or 12 percent rates that are observed, (Notice that the departua* rates 
for employees aged 55 to 61 who are in their lOth year of service — 
not yet vested and hence not eligible for early retirement benefits- 
are also 2 or 3 percent on average.) Departure at 3 percent per year 
would mean that 14 percent of those who were employed at 55 
would have left before age 60, At a departure rate of 1 1 percent per 
yean 44 percent would leave between 55 and 59. Such a difference, 
even if only for a small proportion of all firms, can have a very 
substantial effect on aggregate labor force participation rates, even 
after one accounts for those workers who leave their main jobs and 
become reemployed. It is in part the dramatic fall in labor foa'c par- 
ticipation rates for the older population that has motivated research 
such as ours. 

The jump in departure rates at 60, especially noticeable for per- 
sons with 25 or more years ol* service, has been mentioned just 
above. There is another sharp increase in departure rates al 62 when 
social security benefits are first available. (There is no sharp kink in 
the budyet constraint at this age because of the actuarially fair in- 
crease in social security benefits if their receipt is pi)stponed until 
age 65.) The increase at 62 is also noticeable for employees with 
less than 10 years of service and not yet vested in the firnVs pension 
plan. They can take .swial sccuriiy benefits, of course. 

Finally, there is a very sharp increase in th departure rate at age 
65. At this age the loss in scKial security benefits with continued 
work induces a kink in the budget constraint. As described above, 
the budget constraint for many workers becomes es.sentially flat at 
this age. due to negative pension accruals and falling wage earnings. 

10^1 
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as well as the loss in scxia! security wealth. The fall in wage earn- 
ings and pension wealth typically begins at an earlier age, as empha- 
sized abijvc. It is impt>rtant to keep in mind that the large departure 
rates before 65 mean that most employees have left well before that 
age. Thus high departure rates at 65 indicate only that a large pro- 
portion of the few that continue work until 65 retire then. The cu- 
mulative hazard rates below highlight this point. 

A more compact version of table 6.1 is shown in table 6.2 for 
salesmen. About 40.7 }«rccnt of employees are salesmen and sales- 
women, about 56.2 percent are oftice workers, and only 3.1 percent 
managers. Thus for purposes of comparison, it is best to have in 
mind the accrual and budget constraint graphs for sales and office 
workers. These results confirm the findings for all employees dis- 
cussed abtwc, They may be summarized briefly: 

• There is a large increase in the departure rates at the early 
retirement age of 55. but only for vested employees, tho.se with 
at least 10 years of service. For employees with 16 or more 
years of service, the jump in departure rates increases noticeably 
with age. 

• The departure rates remain at ihe.se higher rates through age 59. 
« At age 60. the departure rates increa.se precipitously for persons 

with 30 or more years service for whom full benefits are avail- 
able; there is m> longer an early retirement reduction and subse- 
quent pension accrual is negative. 

• When social security benefits become available at 62, the depar- 
ture rates increase very sharply, btu apparently only for those 
who are vested in the FIRM plan, contrary to the results for all 
employees taken together. 

• Finally, there is a large increa.se in departure rates al 65. after 
which social security accrual becomes strongly negative. 

Cumulative hazard rales for ail employees are shown in table 6.3 
i'oT three years, together with the rates by age. The cumulative rates 
are one minus the f^ercenf who have departed. These departure rates 
were obtained by calculating hazard rates over the next four years 
.separately for persons who were age 50 in 1980. age 51 in 
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T^hle 6.2 

Empirical Hazard Rat^ for Salesmen by Age 
an d Years of Service ^ 

Years of Service 
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1980 and age 63 in 1980. Fhosc who were age 50 in 19X0 

were 51 in 1981 , 52 in 1982. etc. Thus these calculations yield haz- 
ard rates in diP Tcnl years for employees of the same age. In partic- 
ular, given employment at age 50. the cumulative rates show the 
percent still employed at older ages. (The cumulative rates for those 
aged 50 are all based on the 1980 departure rate of .031. The rates 
for those aged 51 are ail based on the 1981 rate of .033. The 1983 
rate for those aged 52 is based on the 1982 rate. The rate for those 
who were 65 in 1981 is based on the 1983 rate.) 
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Table 6.3 

CumulaUve and Yearly Hazard Rates by Calendar Year, 
\ears of Ser ice, and Age 
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Note first that departure rates of employees who have been in the 
firm lor only 8 to 10 years and are not yet vested are very low at 
every age, as emphasi/cd above. And again, the increL'se in the de- 
partut^ rates at 55, 6(), 62, and 65 stands out. Based on the 1981 
and 1982 departure rates, only 48 pcrecnt ol those employed at 50 
would still be employed at 60, and then 17 percent of these would 
leave. Only 10 percent would remain until age 65 and then about 50 
percent of these would leave. 

The data also show the effect of a special early retirement incen- 
tive that was in effect in !982 only. The incentive program provided 
a bonus to employees who were eligible for early retirement in 1982; 
that is, those who were vested and were 55 years old or older. The 
bonus was equivalent to three months salary for 55-year-old employ- 
ees and increased to 12 months salary for 6{3-year-olds, At age 65. 
the bonus was 12 months salary for employees with 20 or fewer 
years of service and declined to 6 months salary for those with 30 to 
39 years of service. 

It is clear that the effect of the incentive was large. The departure 
rates for 1981 and for 1983 are virtually identical. But the rates were 
much higher in 1982. For example, the departure rate for 60-year- 
olds was 1? percent in 1981 and in 1983. but 32 percent in 1982. For 
those age 63. the departure rate was 37 percent in 1981 and in 1983. 
but 54 percent in 1982. Of those employed at age 50. 40 percent 
would still have been employed after age 60 based on the 1981 and 
1983 departure rates. Only 27 percent would remain after age 60 
based on the 1982 rates.'" 

Even under the normal plan, only 10 percent of those employed at 
age 50 w»>uld .still be employed at 65. Only I fXTccnt would remain 
until 65 with the special incentive. 

Summary 

Favorable early retirement benefits have a very strong effect on 
departures from the FIRM, pt^ssibly increasing departure rale,> be- 
tween ages 55 and 60 by as much as .^0 percentage points (e.g.. 
from 14 to 44 percent). 
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The loss in compenst,tion due to negative pension accrial for 
many employees after age 60 and negative social security accrual 
after age 65 apparently also induce departure; only 58 percent of 
those employed at age 54 remain through 64. Abiiut half of the few 
remaining at 65 retire at that age. 

The special early retirement incentive offered by the FIRM in one 
year increased departure rates very .suU,»antialIy. 
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This monograph begins with an examination of pension accrual 
for a representative sample of U.S. defined benefit plans. While the 
prcsent value of pension accrual is typically a small component of 
total labor compensation, at many ages and years of service pension 
accrual significantly raises total comf^nsation, and at other age and 
service combinations, (negative) pension accrual significantly lowers 
total compensation. For a sizeable fraction of defined benefit plans, 
the special shape of age- and service-pension accrual profiles pro- 
duce significant incentives to remain with one's current employer 
prior to at least early retirement. After the age of normal retirement, 
and, often, early retirement, pension accrual profiles typically pro- 
vide substantial incentives to leave employment. These retirement 
incentives appear large when compared, for example, with the retire- 
ment incentives arising under social security Hence, the structure of 
private pensions may have contributed substantially to the recent 
large reduction in the labor force participation in the United States. 

The monograph also examines in considerable detail the provi- 
sions of the pension plan in a large corporation. The implications of 
the provisions are again described by pension accrual profiles. The 
j:>ension accrual profiles are set forth together with standard age- 
earnings profiles and social security accrual profiles in the form of 
lifetime budget constraints. The plan provides strong incentives to 
retire beginning at age 55. After age 65, negative pension accruals 
and negative swial security accruals effectively impose almv^st a 100 
percent fax rate on wage earnings for many employees of the FIRM. 

Departure rates from the FIRM have Ixren compared with eco- 
nomic incentives inherent in the plan provisions. It is clear from this 
descriptive analysis that the inducements in the plan provisions to 
retire early have had a very substanual effe. on departure rates from 
the FIRM, Indeed over 50 percent of those employed by tl e FIRM 
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at age 50 leave before 6(), and 90 percent leave before i^ge 65, The 
jumps in departure rates at speeifie ages coincide precisely with the 
discontinuities and kink points in the worker compensation profiles 
that result from the pension plan provisions together with wage earn- 
ings profiles and siKial security accrual, 

A great deal of effort has been devoted to estimating the effect of 
siKial security provisions on labor force participation. !n particular. 
Bailsman and Wise (1985), Burtless (1986), and Hurd and Boskin 
(1984) have attempted to estimate the effect on labor force partici- 
pation of the increases in social security benefits during the early 
1970s. It would appear from the n:sults here that the effects of these 
across-the-board increases in scKial security benefits are likely to be 
small relative to the effects of the private pension provisions. For 
example, it seems clear that shifting the age of early retirement from 
55 to say 60 would have a very dramatic effect on departure rates 
from the F'iRM. Leaving the early retirement age at 55, but elimi- 
nating negative pension and social security accruals would appar- 
ently also have a substantial effect on retirement rates. 

The shape of pension accrual profiles appears to rule out the *ipo\ 
market theory of labor market equilibrium. Under the alternative, 
contractual view of labor markets » pension accrual profiles can be 
ufidersiood as mechanisms to limit worker mobility and to provide 
carrot- and stick-type incentives to continue working diligently. 

Th\s presumes that pension accrual profiles are well understood by 
both employers and workers. In our view, the great complexity of 
pension provisions makes it quite difficult for either employers or 
workers, in the absence of assistance from actuaries, to calculate 
correctly their accrued pension benefits. While a few firms, includ- 
ing the large FIRM examined here, provide accrual information an- 
nually to their workers, most, apparently, do not. It also appears that 
many firms with access to actuaries do not have their actuaries cal- 
culate worker-specific accrual for ihcir own internal use. 

The backloading of pension acciual in the presence of limited 
worker and employer understanding of such backloading raises a va- 
riety of quite important questions. Do w^orkers over- or under value 
their accrued vested pension benefits? Do workers over- or under- 
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save because they under- or over-value their {x:nsions? Arc workers 
who leave highly backloaded firtns prior fo the age of early retire- 
ment, at which age accrual is often very substantial, aware o*" the 
often substantial pension costs of their actions? Is accrual backload- 
ing raising the economic costs of early disability, because workers 
who become disabled prior *n the age of early retirement receive less 
generous pensions then those who remain through early retirement? 
These and related questions need to be asked by employers, workers, 
and, apparently, by the United States Congress. 



I(K) Summary and Conclusions 



NOTES 

1 . This assumes i:o other explicit or inipHcit fringe benefits. 

2. Bulow ( 1979) appears to be the first discussion of these discontinuities. 
Lazear (1981: 1983) presents empirical analysis of this issue. 

3. In particular, if th. ^Tccnt decrease in the wage, |W{a-^ 1)- W(a))/ 
W{a+I), is less than the jwcentage increase in years of employment, i/t, 
benefits would decrease. 

4. This example, and subsequent ones as well, assume thai the benefu 
depends on average earnings over the last five years of service, rather than 
the last year alone. 

5. We make no use here of the truncated earnings data contained in the 
RHS scKial security earnings records. 

b. The 1,183 earnings-based plans with ten year cliff vesting account for 
51 percent of plans weighted by pension coverage. 

7. Our calculations ignore service requirements for c^ * retirement, since 
this inclusion could have considerably complicated our accrual computa- 
tions. Excluding early retirement service requirements from the analysis is 
not likely to significantly alter the results. Virtually all workers covered by 
such requirements are enrolled in plans with early retirement service re- 
quirements of \5 years or less (Kotlikoff and Smith 1983). 

8. Managerial compensation is primarily in the form of salary, whereas 
the compensation of salesmen is in the form of commissions to a large 
extent. They may be more like self-employed or piece rate workers. In par- 
ticular, their earnings may be determined to a large extent by the number of 
hours that they choose to work. This may also affect the relationship be- 
tween compensation and retirement. FIRM officials inform us, however, 
that most salespeople work only for the FIRM. To the extent that the num- 
bers of hours that they work do not decline substantially with the wage, 
profiles reflect age-productivity profiles. 

9. There should be no presumption that men and women classified by us 
as office workers are performing thr same jobs. The classification does not 
a.ssure that. 

10. This comparison may mi be precise because the special inceraivc, were 
it to be prolonged, would alter the retirement rates prior to each of the ages 
considered in 1982. 



Appendix I 

Pension Accrual Formulae with Early Retirement 



The source of discontinuities in agc-accruai profiles is clarified by con- 
sidering a simple earnings-related defined benefit plan with cliff vesting at 
10 years of service. Vested accrued benefits are clearly zero prior to the age 
at which the worker has 10 years of credited service in the plan. Lei R(a,t) 
denote the ratio of 1(a) to W(a) for a worker age a with t years of tenure. 
Then R(aj) is zero for t < 9, If a person age a with 9 years of service 
works an additional yean the ratio of the increment to the wage W(a) is: 

B(aa)A(5^)(l +d)- fr)- 1*^'^-*'*^ m 
(AD R<a, 9) — 

W(a) 

In (Al), B{a.t) is the aiiremeni bencfil available to the worker who termi- 
nates employment with the plan sfx^nsor at age a after t years of service, 
but who delays receipt of pension benefits until the plan's normal retire- 
ment age. The normal and early retirement ages assumed for this slylized 
plan are 65 and 55 respectively. Terminating workers are, however, eligible 
for early retirement benefits. Our hypothetical plan reduces benefits by d 
percent for each year that early retirement precedes normal retirement. The 
benefit reduction rate. d. could be greater than, equal to, or less than the 
actuarial fair rate. Today most plans offering early retirement appear to 
stipulate less than actuarially fair reduction rates: consequently, the formu- 
lae presented here assume that workers always gain by receiving their 
vested accrued benefits at the earliest possible date. 

The function A(55) is the actuarial discount factor that transforms benefit 
flows initiating at age 55 into expected stocks of pension wealth at age 55. 
Expectations here are taken with respect to longevity. Thus A(55) is the 
annuity value of a dollar\s worth of pension benefits to be received each 
year until death, begmning at age 55. For simplicity assume that the prob- 
ability of dying prior to age 55 is zero. Hence, the present value at age a of 
A{55) is M'd) ^ A(55) (Kr) for a ^ 55. If pension benefits are 

determined as a constant A times the product of final ycar\ earnings and 
service, and there is no offset for receipt of social security benefits. B(aj) 
is simply: 

(A2} B(aJ) - XW(a)t. 
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and 

W(afl) 

(A3) R(a.9) = M!+d! "'(I fr) '"A(55)I0« • 

W{a) 

R(a.t), for { increasing pari-passus with age. is zero prior to t equals 9 
and jumps at I equals 9 to the value given in (A3). Cliff vesting thus pro- 
duces spikes in the accrual profile s«ich as that in figure 2,2 at 10 years of 
service. Between the age at cliff vesting and age 55. pension wealth Pw(a) 
is given by: 

(A4) Pw{a) = XW(aHl fd) '"{i f D"'''^ ^'A(55)t. 

and the increment to pension wealth 1(a) divided by the wage W(a) is given 
by 



W(a+I) t+l 

(A5) R(a.l) - X(l fd)- "'(l +r) '"A(55)t \ ~ li 

W{a) t ' ■ 

liquations (A5) and (A3) suggest a drop in R(a.t) as a increases to a + 1 
concurrent with an increase in t from 9 to 10. Eiquation (A5) will be posi- 
tive if the term in brackets exceeds zero. This will be the case if the fwrcent 
increase in the wage plus the percent increase in years employed (1/t) is 
greater than zero. Assuming the term in brackets is positive and is roughly 
constant. R(a.t) will increase exponentially due to the exponential decline 
in the discount factor. ( i +r)" as a approaches 55. 

If the value of d is considerably less than actuarially fair, a discontinuity 
in R(a.t) occurs at the early retirement age. 55. At ages 55 and 56 we have: 

(A6) Pw(55) - \W(55Hl+d) '"A(55)t. 



and 



(A?) Pw{56) 



\W(56)(l+d) "A(56)(t H). 



Hence, 



Wi5(i) 



1+ 1 



A(56) (1+d) 



(AH) R(55.t) 



Ad +d) "'(1 n;A(55!l 



W'(55) 



A(55) (1 + r) 
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Assuming wage growth at 54 is close to that at 55 and A{56) approj^uviately 
equals A(55), then R(55,t) primarily differs fmm R(54,t- I) because the 
first leims in the bracket in (A5) is now multiplied by (I+d) while the 
second term, - 1, is multiplied by (1 4^r). Since r exceeds d by avssumption, 
R(55,t) can easily be less than R{54a- 1). Indeed, this change in the func- 
tional form of R(a,t) can produce sharp da)ps in accrual rates at the early 
retirement age for a host of pension plans and a range of realistic economic 
assumptions. Figure 2.2 illustrates such discontinuities. 

It is important to realize that the early retirement reduction, lower wages, 
and one less year of tenure yield lower benefits at 55 than at 56. The early 
retirement reduction reduces benefits at the rate d. But if h^n^ \as were 
taken at 55 they could accrue interest at the rate r Thus by lo^cgoing the 
early retirement option of receiving benefits at 55, a cost is incurred that 
depends on the difference r - d. If this loss is not offset by the increase 
due to wage growth and one year of additional tenure, there will be a drop 
in the benefit accrual rate between 55 and 56. 

The same considerations pertain to benefit increments between 56 and 
65. Recall that we have assumed a less than fair eyrly nrtiremcnl reduction 
so thai benefits accrued before 55 are valued assuming receipt of benefits at 
the age that yields maximum pension wealth. The optimum time to receive 
benefits accrued between 55 and 56 is 56, between 56 and 57 it is 57, and 
so forth. Bui to gain benefits from working another year, v is necessary to 
forego the option of immediately taking accrued benefits at an advanta- 
geous reduction rate. 

Between ages 56 and 65, R(a,t) equals: 

(A9i R{a.t) - X(l hd) ''^ (I fr:A(a)l 



In contrast to the R(a,t) formula in (A5) applying to the period between 
cliff vesting and early retirement, ^ A9) indicates that the actuarial reduction 
factor-- rather than the interest rate r— imparts an upward tilt in the R(a,t) 
pri>fi!e between early and normal retirement, as long as the term in brackets 
is positive, in (A^i) as in (A5) and (AH) the ac:rual rate, R(aJ) is an m- 
creasing function of the r ite o1 nominal wage growth. Larger nominal in- 
terest ratc>; reduce accrual rates at all agcs« with a negative interaction with 
age prior to early retirement. 

Finally, while equation (9) is unlikely ti) be negative, wide differences 
between wage growth and the interest rate r can yield negative increments 
in pension wealth after the early retirement age. To a first approximatitnu 



W''rf 1) U+ 1) A(a f 1) (1 -f d) 



W(a) 



(a) 



( 1 r) 
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the brackeicd term in equation (9) will be piisif if AW/W f 1/t > r d 
where AW^W is the percent increase in wages, imd 1/t is the penrent in- 
crease in tenua*. It is easy to see. howeven that low wage growth and high 
interest rates will yield negative incmments. Thus actuarial increments after 
the early retirement age are very sensitive to assumed rates of wage growth 
and interest. 




Appendix il 
Decomposition of Pension Accrual 



The calculations underlying ihc pension nccrual in figures 5.1-5,6 arc 
explained in this section. The wage earnings and other dollar values in this 
section are in current dollars, however, while the graphs are in constant 
1985 dollars. The nominal interest rate assumed throughc^ut this analysis is 
0.09. and the real interest is assumed to equal 0.03. 

The calculations are shown in appendix table 22 tor male managers who 
were born in 1930 and hired by the firm in 19M), the same group whose 
accrual pnjfile is illustrated in figure 5. 1 . Columns ( i ) through (4) are self- 
explanatory. Column (5) is the average earnings base used to calculate pen- 
sion benefits. The normal retirement benefit is >;hown in column (6). It is 
calculated using the formula in equation 10 above. The social security ben- 
efit in column (7) is calculated by the FIRM based on earnings projected 
forward to age 65. Column (8) is the sixrial security adjustmeni. Column 
(9) is (7) minus (8). Column (10) is 1 minus the early retirement adjust- 
ment, the proportion of the benefit that remains after the adjustment. Once 
the person has worked for 30 years there is, according to the FIRM's early 
retirement reduction provisions, no reduction even th<iugh the person is 
only 60 years old at thai time. 

The numbers in column (11 ) equal the numbers in column (10) multiplied 
by those in colum*^ (6). It is the benefit that a jH^rson who retired early 
would receive between the early retirement age and age 65, After age 65. 
benefits are based on the adjusted rctircmcn* benefits, reduced by the early 
retirement reduction factor. These benefits are shewn in column (12), which 
is (10) times (9). 

The annuity value of a dollar received each year from 65 until death is 
shown in column (13) of appendix table 22. It accounts lor the probability 
that a person will be alive at each year in the future. The probability that a 
person will live from the current age until 65 is shown in column (14). The 
current value of a d4}I!ar that will bj received at age 65 is shown in column 
M5). At the current a|!e. the present value of the pension benefits that 
the manager can receive at uge 65 is shown in column (16) and is given by 
(12) X (13) >^ (14) X (15). 

If the manager retires at age 55 or later, he will receive benefits until age 
65 that arc not reduced by the social security adjustment. He receives the 
normal retirement iKnefits in column (6) reduced only by the early retire^ 
ment reduction factor, 1 10). and shown in column ill). The present value of 
these benefits from the year of first collection until age 65 is shown m 
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column (17). These benefits plus those that will he received after age 65, 
are the present value of his pension wealth and are shown in column (18) 
((16) plus (17)). 

The change in pension wealth from one year to the next, the pension 
accrual, is shown in column (19). Recall that accrual at ape a, 1(a) is given 
by 

(10) 1(a) - Pw(a4 I) - Pw(a)(l fr) 

whea* a is pension wealth and r is the nominal interest rate, taken to be 
0,09. Again, these pension accruals. ' >gether with swial security accruals 
and the wage, are graphed in figums 5J. 5.2, and 5.5, but in 1985 dollars. 
The accrual as a percent of wage earnings is shown in column (20), 



Appendix ill 
Earnings Model 

Estimating ^e-Earnings Profiles 

Earnings hisiorics from 1969 ar.* available for workers employed during 
the periiHi 1980 through 1984. To explain ihe main feaiun s of the estima^ 
lion prtKcdure. appendix figure 1 dc/icri'^s the earnings of iwo persons 
who are in ihe dala set for seven years. The first person is age 40 lo 46 over 
these seven years, and the second is age 45 to 51. ^ They eould also have 
different years of service, but that is ignoa*d in this example. > Earnings by 
age for the typical person in the FIRM are represented by the solid line in 
the middle of the graph. The first jnrrson has higher earnings than the av-^ 
crage empioyee. His earnings exceed those of the typical fx;rson by an 
amount Uj, the individual-specific earnings effect for person 1. M may 
arise, for example, because this person works harder than the typical em-^ 
pioyee or because he has greater ability or mote training. Earnings for per- 
son I fluctuate from year to yean however The deviations with age from 
the central tendency of his earnings, indicated by the person 1 average, are 

FIGURE A A - D<ii$»tration of individual-specific earnings effects 
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tndkalcd by iiu, when* l indicates the dcviati m in year t. Future earnings 
tor pctMm I must be estimated for our analysis. They are indicated by the 
dashed part ol the line. ll)cy depend on U| and on the estimated lelationship 
between age and earnings, which, aside tmm the individual-spxit'ic icrm* 
is assumed to be the same for individuals within a sex-tKxupation group. 

The implications of the estimates ane shown for male managers in appen- 
dix figure 2. It shows earnings profiles for managers by age of hire in 1^80. 
where the nint profiles on the graph pertain to pers<^ns hired al suecessively 
older ages~frimi 20 to 6() in five-year intervals, i^itrnings arc calculated 
through age 70 for each cohort. First, it is clear thai, for any age, carmugs 
increase substantially with years of service. Earnings at the time of hirc 
increase with age, hut the >ulk of the diffea^nce in earnings is accounted 
for by years of service in the FIRM, For example, persons who are 55 and 
josi hired (profile 8) earn much less than those who are 55, bui have been 
working for the FIRM since age 20 ^profile I). Finally, the decline in earn- 
ings for older workers is much greater for long-term empl',vyees than for 
Ihoso who have been hired recently. 

vSimilar patterns apply to other employee groups (graphs not shown), but 
with some significant variations. The earnings ol male oflice w ''kers a^ 



FIGURE Age-earnings profiles for persons hired in 1980, 
by age when hired, male managers. 
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the time of hire vary i^reatly by age, inea^asinp and then declining raptdly. 
The imparlance of these pn>files for our work is that future expected earn- 
ings depend in an important way on the age and years of service of an 
employee, and the employee group, 

In our pa^diction of earnings l^yond 1984 we use the 1984 year dummy 
and add a 1.5 percent a*al wage gnmih factor; i.e., th^' predicted earnings 
for year i is the predicted earnings for 1984 limes tl.5)(t - 1984). 

Earninffs Equation Specification 

To simplify the presentation, we inelude only one right-hand variable, 
age. In practice estimation is based on age and years of service. The exact 
specification is presented below, An earnings equation that captures the 
ideas discussed abi»ve is: 



(AlO) In li, ^ 3n ^ ^i|A, 4 \i,A:, 4 

Vark,,) Variu,) Vardi,^) - ^ Varui.) - cr;' . Var(T]j a;^ 

CoV{U,,l],,) C0V{T],j.Tl^j J 0 



li - Annua! earnings 
A Age 

I - Indexes individuals 

t f Indexes year (e.g.. 1978. . . _ 1983) 
u, Individual specilic earnings elfcc! 



The last approximation arises because of the nonlmear relationship beuvecn 
earnings and age; i.e.. the expected value of exp \r\J is not equal to L 
even though the expected value of r|,j is 0. 

In addition \o the parameters ^i. the variances ol u and t] are also ot 
interest. The lirst indicates the systematic earnings variation acn>ss individ- 
uals due to individuaKvpecific effects. The second ts a measure of the extent 
of nonsystematic variation. The methinl of estimation used here does not 
allow for the possibility that the individual specific terms u may be corre- 
lated with age. I-or example, it may be that persons whose earnings are 
higher, because of the attributes u. are more likely (o continue working at 
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older ages. We did obtain such estimates using a differencing prcKcdure. 
But for our purposes the prcKcdure has two important shortcomings; First, 
it means that certain age and service parameters arc not identified. Second, 
it imposes the rate of salary increase by age that existed over the period of 
the data, because this relationship defM^nds only on changes in earnings 
over the period of the data. (The method we use allows the effect of age to 
be determined in part by comparison of the earnings of workers with very 
different ages.) This :ncrease is apparently low relative to longer term in- 
creases, and hence may imply expected future increases with age and ser- 
vice that are too low. We also discovered thai mdividual-specific terms 
based on the method that we have used are not correlated with firm depar- 
ture rates. 

Estimation Method 

Estimation of equation (AlU) yields residuals 

The estimated variance of c^^ is izivcn by 
V 

(All) ij] - , 

whea* n, is the number of observations for person i and k is the number of 
parameters {3 in this example). To obtain estimates of additional parameters 
of interest need to distinguish persons with more than one observation 
from those with only I . 

a. Usini^ Persons With n, 2 

From the residuals lor person i the individual-specific cftect for \ is cal- 
culated by 

(A 12) u^ • . 

The variances 7j and ii are then given. res(x?ctivc]y. by 

(A13) (>;• ^ 

i n^ k I 
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and 

(A 14) Vartu,) - Var(e,,) - Vartn,,) 

where I is the number of f^nuins in the sample (in this instance those wiih 
Hj ^ 2), and 

(A 15) f|^, - e,, - u, . 

For Persons Wiih n - I 
If a person has only one observation we can't distinguish t),, from u,. 
since wc don't observe uny variation around an average. First note that if u 
and T) are normally distributed, and thus 6„ is also. 

E(u.lE„) -"■ H(u,) f p.,. (e„ - E{e„)) 

Cov(u„,.e„) = H|u,{u, + Tr^„)l - (r^^ . 

Coviu.e) irl (r^, 

V Var(u) * V Var{e) + o;, n, 

where p is a c4)rrelation coefficient. Thus 

L(u, I €.,) --- — ,e., - ~ v- • e,, . 

(T, a; 

If were 0 and wc observed e,,. we would assume it represented entirely 
an individual-specific elfecl u,. If tr,; wire 0. we w't)uld assume the e,; were 
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equal to the random term t],^, and thai there was no individual clYect u,. 
laming e„ be the sample analog of t,, and using the estimates in (19) and 
(20) for <r; and a;^ respectively, tor persons with only one observation is 
estimated bv 



(A16) u, : 



And 7], 

ha 



('. Predii'ti'd H'unin^^^s 

For estimation oHhe likelihood that a fx-rson will retire in the next year, 
we need \o use predicted earnin^vs m that year, f-nr future analysis we also 
need to predict earnings in subsequent years as well. The predictions are 
given by 

fAl7) H, - e^'^ e^' Vac''') - e^^'^ ' l! 4 n'^n) tor n. - 2 



- c " c' \{{c - e ' '(14 ,r-'2) for n^ - i 

{•or out-of-samplc esiiinales. fl,j would Iv predicted from future age. for 
example ^ 

d. The EslimaU'd dnnpofwnts of luirtiinifs 

lb consider how much earnings deviate from what might he predicted lor 
that person, or fron) what thai person himself might predict, it is useful to 
divide earnings mio expected and unexpected components. We d(^ that by 
defining 

(AlH) In |x„ 4 u, 4 V), 

' u *'pLrmanc!i('* in' "expected** component 
T],, "transitory'* or ""unexf^ected" component. 

These definitions do noi necessarily correspond to usual definitions of per- 
manent versus transitory income, so the expected versus unexpected t'/rmi- 
logy may be better In levels the Iwo com(>onents are given by 
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(A 19) 




c 




permanent transitory 
component component 



A More Detailed Specifk ation of the Harnin^s Function 
Eiirnings were predicted using the following variables: 
Age 

Age Squared 

Age Squared x Service 

Service 

Service Squared 
Service Squared x Age 
Ag«* X Service 

Age Squared x Service Squared 

Calend-ir Year Variables for 1969, . . . J979 and 1981. ... . 



The calendar year variables pick up changes in real earnings over .ime. 
Each of the year estmiates is ablative to the H^HO base- The estimated earn- 
ings function parameters are shown in appendix table 23. 



I. Simulated actual future earnings could be obtained by taking a random 
draw T|jj from the estimate distribution of r|, NlOjr*^), for each future year 



1983, 



NOTE 



and using the average value of e 
use the nonlinearity correction. 



e''*^ In this case there is no need to 
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\\^ighted Ave '.age Accrual Rat^ for Percent of Earnings Kans With 
ia-\fear CUfT Vesting, by Early and Normal Retirement Age^ 
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78 


53 


19 
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40 


.244 


.111 


.071 


.034 


.047 


.038 


.054 


.036 


41 


045 


022 


Oil 


007 


010 


oi^ 




010 


42 


.051 


026 


016 


008 


01 1 


017 

.Ml/ 


010 


01 1 


43 


058 


029 


018 


010 




190 


01 1 




44 


.066 


03^ 


020 


01 1 


01S 




on 


014 


45 


.075 


.036 


.023 


.013 


.017 


.036 


013 


016 


46 


.085 


.043 


.026 


.016 


.019 


.042 


.015 


.018 


47 


.097 


.050 


.031 


.028 


.022 


.047 


.017 


.021 


48 


.110 


.057 


.035 


.039 


.025 


.054 


.019 


.024 


49 


.124 


.064 


.040 


.056 


.029 


.060 


.021 


.027 


50 


.141 


.077 


.046 


.065 


.034 


.068 


.023 


.031 


51 


.159 


.072 


.052 


.084 


.040 


.077 


.026 


.033 


52 


.180 


.087 


m. 


.091 


.050 


.090 


.028 


.043 


53 


.204 


.099 


.072 


.105 


.060 


.101 


.032 


.050 


54 


.231 


.113 


.083 


.117 


.068 


.114 


.035 


.055 


55 


.261 


.130 


.097 


.149 


.082 


.128 


.039 


.065 


56 


-.003 


.100 


.068 
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.094 


.144 


.036 


.068 


57 


-.012 


.111 


.072 


.192 


.107 


.162 


.039 


.076 


58 


-.020 


.118 


.076 


.224 


.127 


.184 


.044 


.089 


59 


-.028 


.129 


.077 


.241 


.146 


.208 


.048 


.105 


60 


-.038 


.143 


.079 


.269 


.167 


.241 


.054 


.118 


61 


-.048 


-.090 


.m 


-.061 


.113 


.220 


.059 


.128 


62 


-.058 


-.091 


.064 


-.091 


.115 


.248 


.066 


.145 


63 


-.067 


-.091 


.056 


-.114 


.114 


-.130 


.017 


.163 


64 


-.076 


-.092 


.053 


-.121 


.114 


~,136 


.012 


.186 


65 


-.085 


-.094 


.044 


-.121 


.112 


-.144 


.006 


.211 


66 


-.292 


-.169 


-.152 


-.138 


-088 


-.266 


-.081 


-.194 


67 


-.294 


-.174 


-.162 


-.155 


-.115 


-.263 


-.080 


-.204 


68 


-.295 


-.179 


-.171 


-.171 


-.142 


-.260 


-.079 


-.213 


69 


-.296 


-.182 


-.179 


-.184 


-.162 


-.258 


-.078 


-.221 


70 


-.297 


-.184 


-.186 


-.196 


-.182 


-.255 


-.077 


-.234 



a. Plans wiih early or normal retirement supplements are excluded. 
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Dispersion of Accrual Ratios for Table I Plans With Age 55 
Eaily Retirement and Age 65 Normal Retirement 























Minimum Maximum 








/accrual 


/\vi.rual 


Accrual 


Accrual 












Railos 


Ratios 




tilp 


No, of Plans 


513 


513 


513 


513 


513 


513 


Age 














40 


.171 


.021 


0 


.383 


0 


.201 


41 


.013 


.012 


-.025 


.071 


0 


,036 


42 


.016 


.013 


-.025 


.080 


0 


.041 


43 


.018 


.014 


-.027 


.091 


0 


.046 


44 


.020 


.016 


-.026 


,103 


0 


.052 


45 


.023 


.019 


-.029 


.116 


0 


.058 


46 


.026 


023 


-.028 


,131 


0 


.066 


47 


.031 


.028 


-.024 


.162 


0 


.076 


48 


.034 


.032 


-.020 


.167 


0 


.083 


49 


.(WO 


.039 


-.020 


.188 


0 


.093 


50 


.046 


.046 


-.011 


.212 


0 


.106 


51 


.052 


.052 


-.020 


.240 


0 


.119 


52 


.062 


.061 


- .019 


.270 


0 


.140 


53 


.072 


,072 


-.015 


.305 


0 


,157 


54 


.083 


.083 


-.015 


.344 


0 


.180 


55 


,097 


.100 


-.005 


.405 


0 


.208 


56 


.068 


.075 


-.065 


.424 


0 


.165 


57 


.072 


.079 


-.063 


,363 


0 


.171 


58 


.076 


.083 


-.051 


.248 


0 


.183 


59 


.077 


.083 


-M6 


.286 


-.0006 


.190 


60 


.079 


.086 


-.064 


,345 


-.014 


.204 


61 


.068 


.074 


-.156 


.339 


-.038 


.181 


62 


.064 


.068 


.154 


.325 


.050 


.190 


63 


.056 


.062 


-.192 


.310 


-.115 


.191 


64 


.053 


.060 


-.221 


.460 


-.119 


.210 


65 


.044 


.052 


-.323 


.326 


-.148 


.205 


66 


-.152 


-.136 


-.558 


.121 


-.203 


0 


67 


-.162 


-.159 


-.550 


.060 


-.406 


0 


68 


-.171 


-.179 


-.541 


.043 


- .412 


0 


69 


-.179 


-.190 


-.534 


.029 


-.414 


0 


70 


-.186 


-19^ 


-.618 


.014 


-.424 


0 
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Table A.3 

Weighted Average Accrual Rates for Percent of Earnings Plai «» 
With 10-Year Cliff \'€sting and Early Retirement at Age 55, by 





55 




62 




65 




ixormai Ket. 


w/u 


w 


W/O 


O 


W/O 


W 




Onset 


Offset 


Offset 


Offset 


Offset 


Offset 


no. Of ftans 


135 


17 


103 


84 


254 


25? 


Age 














40 


.260 


.073 


.175 


.030 


.121 


.016 


41 


.049 


.005 


.034 


.010 


.022 


.004 


42 


.055 


,008 


.039 


.014 


.026 


.005 


43 


.062 


.010 


.OU 


.017 


.029 


.006 


44 


.071 


.013 


,(H9 


.020 


.033 


.007 


45 


,080 


.017 


.064 


.024 


.037 


.009 


46 


.090 


.030 


.064 


.027 


.041 


Oil 


47 


.102 


.039 


,074 


.034 


.078 


.013 


48 


.115 


Ml 


.086 


.040 


.052 


.016 


49 


.130 


.061 


.100 


.049 


.058 


.019 


50 


.147 


.074 


.112 


.066 


.065 


.025 


51 


.166 


.089 


.127 


.079 


.072 


.029 


52 


.187 


.108 


.143 


.096 


.081 


.041 


53 


.211 


.127 


.165 


■ 112 


.091 


.051 


54 


.238 


.146 


.185 


.132 


.102 


.062 


55 


.269 


.175 


.213 


.155 


.116 


.076 


56 


-.008 


,(M2 


,090 


.115 


,078 


.058 


57 


-.016 


,036 


.092 


.120 


.077 


.065 


58 


-.025 


.040 


.103 


.135 


.076 


.076 


59 


-.034 


.034 


.096 


.140 


.073 


.082 


60 


-.043 


.025 


.087 


.143 


.069 


.091 


61 


-.052 


-.004 


.090 


.109 


.071 


.066 


62 


-.062 


-.012 


.087 


.110 


.061 


.068 


63 


-.07] 


-.024 


-.075 


-.066 


.047 


.066 


64 


-,081 


-.026 


-.086 


-.069 


.040 


.067 


65 


-.090 


-.032 


-.098 


-.074 


.025 


.066 


66 


-309 


109 


-.224 


-.154 


-.203 


.097 


67 


-.309 


-.132 


-.248 


-.170 


■^.212 


-.108 


68 


-.308 


-.153 


-.270 


-.184 


-.219 


-.119 


69 


-.307 


-.172 


-.280 


-.196 


-.227 


-.128 


70 


-.307 


-.191 


-.290 


-,2(M 


-.233 


-.136 



a. Plans with early or nonna) a'tiremcnt .supplcmem.s arc excluded. 
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Weighted Average Accrual Rates for Percent of Earnings Plans With 10- Year Cliff Vesting and 
Early Retirement at 55, by Normal Retirement Age and P ast -Normal Reti rement Provision^ 



Normal 


















































65 








E* It 

ruit 


No 


limits 


— ^ — ^^^-^ 
Full 


No 


No Credit, 


Limited 


Limited 


Full 


No 


No Credit ♦ 


— _ — 
Limited 


IJmited 




Crtdit, 




Credit, 


Credit, 


Credit, 


Irnmed. 


Credit, 


Credit, 


Credit, 


Credit, 


Inimed. 


Credit. 


C^redit, 




Defen 


Defer* 


Defer. 


Defer. 


Defer. 


{^voul or 


Defer. 


lnuned* 


Defer, 


Defer. 


layout or 


Defer, 


Immed. 














Actuarial 




layout or 






Actuarial 




layout or 














Increase 




Actuarial 






Increase 




Actuarial 


















Increa^ 










Increase 


No of 
























" -""^ 








5 




76 


7 


2 


fxf> 

\r\f 




212 


207 






9 


Age 




























40 


.186 


xm 


.252 


.104 


,120 


.243 


105 


.087 


.077 


057 


,082 


.063 


.02^ 


4j 


.035 


.009 


.046 


.022 


.034 


.047 


.021 


.018 


.016 


.nil 


.012 


013 




42 


.040 


.009 


.053 


.028 


.039 


053 


.024 


.021 


.018 


012 


,013 


015 


014 


43 


.045 


.008 


.060 


.032 


.044 


xm 


.028 


.024 


,021 


.014 


.015 


017 


.016 


44 


,051 


.008 


.068 


.036 


.050 


.068 


.032 


.028 


.024 


.016 


.017 


020 


.019 


45 


.058 


.007 


,077 


.041 


,057 


.076 


.050 


,033 


.028 


.018 


019 


.025 


022 


46 


,072 


.007 


.087 


.045 


.064 


.086 


.045 


O^^H 


.031 


.019 


022 


.029 


028 


47 


,085 


xm 


.098 


.053 


.073 


.097 


,054 


.04^ 


,036 


.025 


.025 


.034 


.037 


48 


096 


.007 


.111 


.(K>3 


.082 


,110 


.062 


.051 


.040 


.026 


.028 


,039 


.045 


49 


no 


026 


.125 


.076 


093 


.124 


.072 


060 


.046 


029 


031 


(>45 


.052 


50 


125 


.048 


.142 


.091 


.104 


.139 


.081 


.081 


.053 


.035 


.035 


.052 


.058 


51 


.143 


.054 


.160 


.106 


.119 


.156 


,094 


.093 


.060 


.040 


.039 


.054 


.067 


52 


.166 


.060 


.181 


.123 


.133 


.176 


.109 


,109 


.072 


.048 


.044 


.066 


.076 


53 


.188 


.070 


.204 


.145 


.150 


.198 


125 


.124 


.081 


.057 


054 


082 


.087 


54 


.214 


.074 


,231 


.164 


.168 


.223 


.147 


-140 


.092 


xm 


063 


094 


.098 


55 


.244 


084 


.261 


.191 


.190 


.250 


.170 


.161 


105 


081 


077 


.112 


.116 
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Normal 
Retire 



Pro- 
vision 



No. of 
Flans 



56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 



lYibk A.4 Continued 

Weighted Average Accrual Rat^ for Pfercent of Earnings Plans With 10^\fear Cliff Vesting and 
Early Retirement at 55, by Normal Retirement Age and R^s t^N orma! Retire ment Provision^ 



55 



Full 

Credit, 

Defer* 



No 

Credit, 
Defer. 



18 



,015 
006 
.008 
.007 
.017 
.039 
.048 
.058 
.063 
.071 
.113 
.115 
,196 
236 
.272 



.080 
-.077 

.075 
-.073 
-.071 
-070 

.069 
-.068 
-,079 

,016 
-.018 

.020 

.021 
-.020 

.023 



limited 

Credit, 

Defen 
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.007 
.0J6 
.024 
.033 
.042 
.05! 
.060 
.069 
.078 
.087 
.317 
-312 
.308 
.303 
.298 



62 



Full 

Creciit, 

Defer. 



76 



.119 
J J6 
.120 
.116 
.110 
.092 
.082 

-074 
-.085 
-.166 

.208 
-.247 
-.268 

.290 



No 

Credit, 
Dden 



No Credit, 

ft^^out or 
ActiuiHal 
increase 



Limited 

Credit, 

Defer, 



Limited 

Credit, 

Immed. 

Riyout or 

Actuarial 

Increase 



Full 

Credit, 

Defer, 



.137 
145 
.152 
.161 
.169 
.158 
.216 
."378" 
.357 
.337 
318 
,314 
J09 
304 
.299 



.091 
.073 
.064 
.053 
.042 
079 

.m 

0 " 

0 

0 

0 

0 

0 

0 

0 



.058 
,070 
098 
097 
.093 

m) 

.094 
.033" 
037 
(M5 
.026 
-.260 
-.257 
.256 
.251 



35 



im 

09? 
.105 
106 
.073 
066 
•'.051' 

xm 

.074 
0 
0 
0 
0 
0 
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071 
.074 
.076 
.075 
.074 
,061 
.053 
.041 
.038 
.027 
A 54 
^.175 
-.194 
-.211 
^.226 



No 

Credit, 
Defen 



,_65_ 

No Cr^il, 
Intmed. 
Bi^vout or 
Actuarial 
Increase 



Limited 
Credit, 
Defer, 



Limited 

Credit. 

Immed. 

F^iyout or 

Actuarial 

Increa>^ 



207 



.051 
.054 
.059 
.062 
,063 
.057 
.056 
.052 
.048 
.(Ml 
ri79" 
.177 
.174 
171 
168 



63_ 

062 
067 
068 
.071 
082 

xm 

,088 
.085 
083 
080 
"'{)" 

0 

0 

0 

0 



22 



.097 
.098 

.108 
.109 
071 
.067 
052 
048 
041 
"165* 
175 
185 
.201 
210 



116 
128 
127 
122 
071 
{^3 
056 
049 
037 

Tl2" 
148 
.179 
207 
230 



a. Men only. There were no plans with the provisions corresponding to \hc deleted categories unckr the 55 normal retircmem heading. 
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TSkhk A.5 

Weighted Average Accrual Rates for Bsrcent of Earnings and Flat 
Mans With 10-\^ Cliff \fe^iiig and Early or Normal Retirement 
Supplements, by Early and Normal Retirement A^es" 



Eariv Ret 








Ov 


fin 


#i2 
1}^ 














OA 


No. of Plans 


19 


56 


22 


37 


2 


19 


Age 














40 


.199 


.136 


.082 


.078 


.068 


.056 


41 


.039 


.024 


.015 


.014 


.012 


.010 


42 


.045 


.027 


.018 


.016 


.013 


.011 


43 


.052 


.030 


.021 


.018 


.015 


.013 


44 


.059 


.034 


.025 


.020 


.017 


.151 


45 


.068 


.038 


.030 


.022 


.019 


.180 


46 


.077 


.043 


.036 


.023 


.022 


.020 


47 


.088 


.049 


.041 


.027 


.025 


.023 


48 


.100 


.055 


.048 


.030 


.028 


.026 


49 


.114 


.062 


.056 


.035 


.032 


.030 


50 


.129 


.070 


.064 


.039 


.036 


.035 


51 


.148 


.080 


.074 


.0*4 


.040 


.029 


52 


.167 


.090 


.087 


.050 


.046 


.033 


53 


.191 


.103 


.099 


.057 


.053 


.039 


54 


.220 


.117 


.113 


.066 


.061 


.044 


55 


.389 


,498 


.484 


.075 


.069 


.060 


56 


.019 


.071 


.016 


.086 


.080 


.064 


57 


-.078 


.071 


.019 


.099 


.092 


.161 


58 


-,M8 


.071 


-.021 


.114 


.107 


.097 


59 


-.057 


.069 


-.026 


.132 


.123 


.110 


60 


-.067 


1,079 


-.008 


M3 


.233 


.127 


61 


-.085 


-.292 


-.049 


-.208 


.048 


.146 


62 


-.093 


-.301 


-,056 


-.212 


.045 


.183 


63 


-.108 


-.353 


-,067 


-.227 


.039 


".078 


64 


-.079 


-.079 


-.006 


-.102 


.072 


-.086 


65 


-,086 


-.043 


.018 


-.099 


.194 


-.094 


66 


.124 


-.088 


-.182 


-.100 


-.048 


-.169 


67 


.141 


-.116 


-.195 


-.088 


-.064 


-.111 


68 


-.150 


-.124 


-.191 


-.092 


-.072 


-.112 


69 


-.151 


-.132 


-.188 


-.097 


-.112 


-.113 


70 


-.151 


-.141 


-.186 


-.102 


-.120 


-.114 



a, Thenr are no plan.s in the 62-65 or in the 65-65 early-normai retirement groups, 
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Tbbk A.6 

\¥eight^ Average Accrual Rat^ for Flat Rate Plans With 
10- Year Cliff Vesting, by Early and Normal Retirement A ge" 



fcarly Ret. 


55 


55 


55 


60 


60 


62 


62 


65 


Normal Ret. 


55 




65 




65 


62 


65 


65 


No. of Pla^iS 


3 


90 


106 


10 


48 


3 


17 


14 


Age 


















40 


.3(M 


104 


070 


022 


046 


0^1 


025 


019 


A 1 




.U2 / 


All 


tV\A 


AAQ 


AAA 


AA>I 


AA^ 

.WO 






ni 1 
,U.1 1 


All 


Aa>4 


AAQ 


.UU/ 


.003 


AAA 

.OOo 




.UOo 




Al ^ 


.005 


A 1 A 


.007 


AAA 

.OOo 


AAA 

.OOo 


AA 






Al 7 


AAA 


All 


f\AQ 


AAT 

.00/ 


AA7 
.UU/ 












.V JJ 


.uw 


AA7 


AA7 
.UU/ 


46 


.0% 


.049 


.022 


.007 


,015 


.010 


008 


007 


47 


.108 


.052 


025 


.029 


017 


01 1 


.\f\J7 


♦ V/UO 


48 


.123 


.058 


029 


05 


.019 


on 


01 1 


{X)9 


49 


.139 


,064 


.032 


.063 


.022 


.015 


.012 


.009 


50 


,158 


.073 


.037 


.067 


.025 


.016 


.013 


.010 


51 


.180 


.093 


.042 


.079 


.028 


,CI8 


.015 


.011 


52 


.205 


.105 


.048 


.084 


.032 


.021 


,017 


.012 


53 


.235 


.12! 


.054 


.098 


,037 


.024 


.020 


.014 


54 


.269 


.138 


.062 


.110 


.042 


.027 


,022 


.015 


55 


.308 


.163 


.073 


.150 


.048 


,030 


.025 


.017 


56 


-.121 


.079 


.052 


.171 


.055 


.035 


.028 


.018 


57 


-.119 


.077 


.055 


.189 


.063 


,040 


.032 


.020 


58 


-.118 


.095 


.058 


.228 


.073 


.045 


037 


.030 


59 


-.117 


,105 


.060 


.258 


,084 


,052 


.043 


.036 


60 


-,117 


.105 


,061 


.285 


.101 


.059 


.050 


.042 


61 


.263 


-.029 


.050 


,005 


.061 


.068 


.058 


.042 


62 


-.253 


-.036 


.050 


-.012 


.062 


.078 


.068 


.04^ 


63 


-.244 


-.052 


.049 


-.042 


.063 


-.014 


.067 


.058 


64 


-,235 


-.091 


.049 


-.058 


.034 


-.015 


.066 


.069 


65 


-.227 


-.104 


.049 


-.079 


.069 


-.017 


.063 


.083 


66 


-.280 


-.131 


-.091 


-.174 


-.074 


-.085 


-.037 


-.074 


67 


-.275 


-.164 


-.093 


-,267 


-.076 


-.083 


-.040 


-.074 


68 


-.271 


-.175 


-.096 


-.255 


,078 


-.082 


-.042 


-.074 


69 


-.267 


-.181 


-.099 


-.246 


-.080 


-.081 


-.046 


-.074 


70 


-,263 


-.203 


-.102 


-.244 


-.083 


-.080 


-.049 


-.074 



a. Plans with early m normal retirtfiKfnt supplements are excluded, 
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Tbble A.7 

Dispersion of Accrual Rates for %ble 4.3 mans With Age 
. Early Retirement and Age 65 Norm ai Retir^tnent 



55 



No. of Plans 



Weighted 
Average Median 
Accrual Accrual 
Ratios Ratios 



J06 

,070 

.013 
.015 
.017 
,0.9 
.022 
,025 
,029 
.032 
.0.37 
,042 
.(H8 
,054 
,062 
,073 
" To52 
.056 
.058 
.060 
.061 
.050 
.050 
.049 
.049 
.049 

-"09T 
-.093 

.096 
-.099 

.102 



m 



Minimum Maximum 
Accrual Accrual 
Ratios Ratios 



106 



.073 
.OlT 
.015 
.016 
.018 
.021 
.024 
.027 
,0.^t 
.035 
.039 
.045 
,041 
.058 
.067 
.077 
,053 
,055 
.055 
,055 
.056 
,042 
040 
.035 
.034 
.029 
"667" 
-.073 
.079 
.096 
.101 



0 
() 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.006 
.{K)7 
-.010 
■ .013 
- .03 1 
-.217 
-.213 
-.209 
-.204 
-,198 

-.560 
,552 
-.545 
-.536 
-.528 



.260 

,645 
,050 
.057 
.064 
.072 
.081 
.091 
.102 
.!!5 
,130 
.147 
.166 
.187 
.212 
,240 
"195" 
.VU 
.189 
,183 
.184 
,204 
,226 
,400 
,561 
,328 
0 

,008 
.055 
.045 
,035 



Lowest 

5th 
ftrcen- 

tiie 



106 



0 

""q" 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.006 

0 
0 

-xm 

.024 
-.051 
-.066 
-.082 
-.093 

,101 

-.275" 

.291 
-.287 
-,283 
.286 



largest 

5th 
Percen- 

iile^ 

106 

.030 
03-1 
,038 
.043 
.049 
.055 
.062 
.071 
.080 
.092 
,104 
.119 
.137 
,157 



.123 
.121 
,125 
146 
,173 
137 
148 
162 
169 
184 



0 
0 
0 
0 
0 
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l^ss In Expected I^tis.'w Wealth If Change to N*>-Ptnslon Job, 
as Percent of Expected ^|»es, by Age of Job Change and by 
Normal Retiiement Age, Startitig Inltjal job at Age 31 

55 60 

446 



Normal jrtet. i 



No. of Plans 



1S4 



62 
442 



65 
858 



Age 










31 


.072 


.055 


.048 


.026 


32 


.076 


.058 


,050 


,027 


33 


.080 


.06! 


.053 


028 


34 


,084 


,064 


055 


,029 


35 


.089 


,067 


.058 


.030 


36 


.095 


.071 


.060 


.032 


37 


.101 


.075 


.064 


.033 


38 


.108 


.079 


.067 


.035 


3^^ 


.116 


.084 


.071 


.037 


40 


. 106 


.083 


.069 


.035 


41 


111 


.087 


,072 


.037 


42 


.116 


.092 


.075 


.038 


43 


.122 


.097 


,078 


.040 


44 


.128 


.103 


.081 


.(Ml 


45 


.134 


. 108 


083 


.043 


46 


, 140 


.115 


.086 


.044 


47 


.145 


.121 


,089 


.046 


48 


.15! 


.128 


xm 


,047 


49 


,156 


.135 


,094 


.048 


50 


161 


.143 


.095 


.049 


5! 


.163 


.152 


mi 


,050 


52 


,163 


.161 


.097 


050 


53 


.154 


.171 


Am 


.050 


54 


.124 


.182 


xm 


.048 


55 




, 182 


.082 


,044 


56 




.174 


.080 


.043 


57 




. 199 


I 


.042 


5S 




.237 


.07] 


.040 


59 




310 


.062 


.037 


60 






,031 


.032 


61 






.022 


.0.30 


62 








.026 


63 : 








.023 










016 


65 











Loss in Expected I^nsion >¥ealth if Change to No-I^mion Job, 
as I^rcent of Expected W^cs, by Age erf Job Change and by 
Normal Retirement Age, Starting Ini tial Job at Age 41 



Normal Ret. 


55 


60 


62 


65 


No nf PlsiTK 


S7 








Age 


1, A L L 






4! 


.079 


.064 


.062 


.034 


42 


.086 


.068 


.066 


.036 


43 


.093 


.073 


.071 


.038 


44 


.103 


.079 


.076 


.040 


45 


.114 


.085 


.082 


.043 


46 


,127 


.092 


.088 


.046 


47 


.143 


.101 


.096 


.050 


48 


IM 


.111 


.104 


,054 


49 


.191 


.122 


.114 


.058 


50 


.117 


.096 


.097 


.048 


51 


.121 


.l(X) 


.102 


.049 


52 


122 


.103 


.106 


.051 


53 


.119 


.106 


.110 


.052 


54 


.103 


.108 


.115 


.053 


55 




.104 


111 


.052 


56 




. 105 


.106 


.053 


57 




.105 


,111 


.053 


58 




UX) 


.119 


.052 


59 




m: 


.130 


.051 


60 






.132 


.047 


61 






.168 


.046 


62 








.044 


63 








MO 


64 








.031 


65 












!24 



ime A. 10 

Loss in Expected Pension Wealth if Change to No-Ptenslon Job, 
as Bercent of Expected Wages, by Age of Job Change i .id by 



Nomnal Ret 


55 60 


62 






iZ 178 


451 


1287 


Age 








51 


.000 .080 


.094 


.046 


52 


.000 .091 


.105 


.051 


53 


.000 .104 


.118 


.056 


54 


.000 .122 


.134 


,062 


55 


.146 


.150 


.069 


56 


.178 


.169 


.079 


57 


229 


.203 


.090 


58 


.3j3 


.251 


.104 


59 


.482 


.325 


.122 


60 




.183 


.059 


61 




.246 


,060 


62 






.059 


63 






.055 


64 






.044 


65 









1 ' 



125 



Table A. 11 

Weighted Average Accrual Rates for Percent of Earnings Plans 
With 10-year Cliff Vesting, by Early and Normal Retirement 



Early Ret. 
Normal Ret. 

No. jif Plans 

Age 



Age, Starting , 



30 
51 
52 
53 
54 
55 

56 
57 
58 
59 
60 
ol 
62 

63 
64 
65 

66 
67 
68 
69 

'^() 

a. Plans with cjrlv 



55 
55 

.618 
.106 
.123 
,141 
.160 
,184 



.006 

.002 

.0003 

.004 

.010 

.016 
.022 
.029 
,036 
,043 



55 
60 

63 

,347 
.066 
.082 
.095 
.109 
.125 



.094 
.099 

.107 
.116 
.120 

.(01 
.004 

.006 
.012 
.019 



55 
65 

576 

,209 
.040 
.046 
.052 
.060 
.070 



.069 
,065 
.068 
.071 

.073 
.075 
.074 

.075 
.075 
.073 



-.115 -.107 
.137 ,1 17 
.159 -.125 
^.167 -,134 

-.174_-.!42 

in normal fciffenit'ni supplcmcnt> arc 



.116 
128 
141 
154 
166 



ob at Age 41' 



60 
60 

169^ 

,349 
.065 
.075 
.085 
.098 
.112 

.128 
.146 
,167 
.185 
.209 



.(K)7 
.015 
.023 
.031 
,040 



,192 
195 
197 
197 
198 



60 
65 

86 

,127 
.026 
.029 
,035 
,041 
,047 

.055 
.064 
.077 
.088 
.103 



"T 



,080 
.081 
.080 
.083 
.084 



,060 
-.074 
.089 
.102 
114 

excluded 



62 
62 

27 



.017 
.051 
.059 
.068 
.083 
.095 
.101 
.1 18 
.137 
.155 
.179 

. 198 
221 



.016 
027 
.038 



193 
19! 
190 
189 
188 



62 
65 

10 



.135 
,021 
.024 
,027 
.030 
.034 

.037 
.042 
.047 
.053 
.056 
.061 
.067 
.035 
.034 
.032 



.077 
.077 
.076 
.075 
.074 



65 
65 



56 

.126 
.029 
.033 
.038 
.044 
.052 

.061 
.070 
.085 
099 
.1 16 
.123 
.138 
. 161 
.181 
.204 



1 17 
12') 
1.34 
141 
148 



.i. %j 
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Tkble A. 12 

Weighted Average Accrual Rates for Percent of Earnings Plans 
With 10-^ar CUfT Vi»ting, by Early and Normal Retirement 
Age, Starting Job at Age 51" 



Early ReU 


55 


55 


55 


60 


60 


62 


62 


ss 


Normal Ret« 


55 


60 


65 


60 


65 


62 


65 


65 


No, of Plans 


23 


23 


143 


60 


419 


52 


11 


425 






















.UUVi 


A 
U 


-UUi 




AAA 
,LIUU 




A 
U 


AAA 


56 


AAA 

.000 


0 


AAl 


AAA'1 

.0002 


AAA 

.000 


AAyl 
.004 


0 


AAA 
.000 


57 


AAA 

.000 


0 


.001 


AAA*^ 

,0002 


AAA 

.000 


.004 


0 


AAA 

.000 


5o 


AAA 

.000 


0 


.001 


.0002 


AAA 
.000 


AAl 

.003 


A 
0 


AAA 
.000 


59 


AAA 
,000 


0 


.001 


.0002 


AAA 
.WO 


.003 


0 


AAA 

.000 






lid. 


,o I J 












61 


.041 


.033 


.081 


.034 


.056 


.132 


.091 


.084 


62 


.036 


.029 


.081 


.028 


.059 


.169 


.103 


.098 


63 


.028 


.023 


.082 


.021 


.063 


.047 


.077 


.112 


64 


.022 


.018 


.084 


.015 


.065 


.039 


.079 


.126 


65 


.013 


.012 


.081 


.007 


.067 


.030 


.083 


.145 


66 


-.104 


-.045 


-.076 


-.039 


-.036 


"057" 


-.675 


-.OTO 


6/ 


-.108 


-.059 


-.083 


-.052 


-.043 


-.061 


-.074 


-.077 


68 


-.113 


-.073 


-.091 


-.066 


-.050 


-.066 


-.079 


-.085 


6C 


-.118 


-.077 


-.099 


-.074 


-.051 


-.068 


-.083 


-.092 


70 


-.124 


-.080 


-.106 


-.081 


-.056 


-.076 


-.088 


-.099 



a. Plans with early or norn^al retirefticnt supplements are excluded 



Table A. 13 

Weighted Average Accrual Rates for Ptercent of Earnings Plans With 10- Year Cliff Vesting 
and Early Retirement at 55, by Industry and Normal Retirement Age" 





Manuf^uring 


TVansp»rtatfon 


Retail lYade 


Finance 


Services 


Early Ret, 


55 


55 


55 




55 






?5 


5? 




55 


— ^ 
55 


55 


55 




55 


Normal Ret* 


55 


62 


65 


55 


62 










55 


62 


65 


55 


62 


65 


Nor of Plani* 


22 

: , 


107 


256 


120 


37 


37 


2 


6 


90 


2 


]8 


70 


3 


3 


3£ 



































40 


,227 


.091 


.056 


.257 


.168 


. 122 


.021 


.001 






-UoO 


.U / / 




. 1 /V 


.068 


41 


039 


.019 


.011 


.048 


.035 


.021 


020 






oil 




.Ui / 


/ 


03 »i 


rv 1 1 

.013 


42 


M5 


024 


.013 


.055 


.040 


.024 


.019 


.001 


0126 




■ I/*.,' 






.U,i / 




43 


.051 


.028 


.015 


.062 


.045 


.027 


018 


.001 


.017 


.039 










.Ul / 


44 


.058 


.032 


.017 


.070 


.050 


.030 


.017 


002 


.019 


.048 


.031 


026 


068 




niQ 

.V/ 1 7 


45 


.066 


.037 


.020 


,079 


.075 


.034 


.015 


.002 


.021 


.057 


035 


.030 


,076 


.054 


.023 


46 


078 


.CHI 


.(J23 


.090 


.067 


.035 


.016 


.002 


.023 


.068 


.041 


.033 


.086 


.061 


.027 


47 


089 


.050 


.026 


.101 


.075 


.040 


.016 


.003 


.026 


.080 


,047 


.038 


.098 


.069 


.030 


48 


lOi 


.060 


.030 


.114 


.085 


.045 


.016 


.003 


.028 


.095 


.054 


xm 


,110 


.078 


.034 


49 


.IJ5 


.073 


.035 


.129 


.096 


.052 


087 


.(X)7 


.031 


.109 


.067 


.050 


.124 


,087 


.mi 


50 


.129 


.080 


.041 


.146 


.110 


.060 


.110 


.015 


.035 


.130 


.117 


.058 


.140 


.099 


.CM8 


51 
52 


. i46 


.092 


.046 


.165 


.127 


.067 


125 


.020 


.038 


.152 


.135 


.066 


. 157 


.111 


056 


165 


.103 


.052 1 


.187 


.147 


.08! 


-140 


.022 


.m3 1 


203 


.172 


.092 


.178 


.126 


.064 



ERIC 



1 4 0 



T^ble A. 13 Continued 





Manufacturing 


TrartsporUilion 


Retail Trade 


Finance 





Services 







55 


55 


55 


55 


55 


55 


55 


55 


55 


55 


55 


55 


55 


55 


55 




55 


62 


65 


55 


62 


65 


55 


62 


65 


55 


62 


65 


55 


62 


65 


No. of Plans 


22 


107 


256 


120 




■17 / 


A 


0 




2 


iH 


70 


3 


3 


33 


Agi 
































53 


.187 


.JI9 


.063 


.2*1 


.178 


.098 


.163 


.025 


.046 


.230 


.193 


.m 


.200 


142 


.075 




.211 


.m 


.074 


.138 


.201 


-111 


.172 


.080 


.050 


.267 


.220 


.122 


.226 


.160 


.086 




.240 


158 


.087 


.269 


.228 


.127 


.196 


.m 


.056 


306 


.250 


.146 


.254 


.182 


.098 


56 


-.008 


.100 


,067 


.003 


.078 


-091 


-.182 


.087 


,034 


.092 


-141 


.092 


- 010 


162 


.082 


57 


-.178 


.099 


.072 


-.011 


.093 


.094 


-.176 


.084 


.032 


.083 


.140 


.096 


018 


,16] 


.087 


JO 


-.025 


, 103 


.079 


-.019 


-126 


100 


-.171 


.114 


.027 


.083 


.143 


.104 


-.027 


.158 


.096 




,035 


.102 


.081 


-.028 


.126 


.103 


-.167 


.107 


.018 


.074 


-14C 


.108 


-035 


.153 


.106 




^.046 


098 


.084 


-.036 


.125 


109 


-,164 


.097 


.018 


.064 


.134 


no 


-.045 


.1248 


,112 




^.057 


,096 


.074 


-.045 


.098 


.093 


-.161 


.070 


.013 


-.052 


.054 


.099 


-053 


.277 


.080 


62 


.068 


, 101 


.074 


-054 


.087 


.086 


- .159 


.045 


.002 


-.065 


.044 


.098 


-.062 


.367 


.075 


63 


-.079 


-.080 


.071 


-.062 


-.077 


.063 


-.158 


-•.040 - 


.017 


-.078 


-.093 


.097 


072 




.\ A?— 


64 


-.088 


"».087 


.070 


-.071 


-.085 


^062 


-.159 


-.054 - 


027 


-.088 


-100 


.098 


-.081 


-.086 


.063 


65 


^.099 


--.095 


.068 


-.080 


-.094 


.058 


-,106 


-.068 - 


059 


-.099 


-.108 


.096 


-.090 


-096 


054 


66 


-^.288 


-.158 


-.141 


-.300 


-.242 


-.206 


-.040 


-.160 - 


156 


-.150 


-.187 


-.167 


-.316 


-.406 


-.144 


67 


^.288 


-.174 


-.152 


.301 


-.276 


-.217 


--.044 


-.158 - 


158 


-.206 


^.214 


-.175 


-.311 


-.400 


-.152 


68 


-.288 


-.189 


-.161 


-.302 


-.309 


-.227 


-.048 


-.157 - 


160 


- 256 


--238 


-.192 




-.395 


-158 


69 


-288 


- 204 


-.170 


-J02 


-320 


-.237 


^.045 


- 158 - 


161 


-.300 


--245 


-.207 


-.302 


-.390 


-.164 


70 


-.288 


-.216 


^.177 


-.302 


-.329 


--.246 


-.050 


-.159 ^ 


162 


-.339 


-.251 


™,222 


-.297 


-.384 


.169 



a. Plans with early or normal retirement supplements are excluded. 
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%ble A. 14 

Wy^ted Avmge Accrml Rates for ?ercm of Earnings Plans With 
10-\^ ClifT Vfe^ing and Early Retirement at Agt 55, by Normal 
Retironent Age and Qceupation^ 



Nomml Ret, 




55 






62 






65 




Oorupation 


Prof. 


Oer. 


Prod. 


Prof. 


Ckr. 


Prod. 


Prof. 


Cier. 


Prod. 


No. of Haws 


S3 


51 


48 


75 


74 


38 


204 


199 


110 


Age 




















40 


.251 


.240 


.242 


.091 


1 1 1 


115 


072 


077 


06? 


*T i 








fY>n 




.U/4 


.Ul J 


.Ul4 


.Ui 1 


42 






.VJxJ 




(Y>1 
.UZ { 




,UJ / 


.01 / 


a) 1 3 




fVil 

.UDI 






.UjU 


All 






.UiV 


.016 


44 


069 

. \J\J f 


066 


064 


.UJJ 


.\J-50 




IT?'? 






45 


.078 


.075 


.073 


.044 


044 


047 


025 






46 


.092 


.0^ 


.082 


.045 


.048 


047 


029 




02? 


47 


.105 


.095 


.093 


.054 


,057 


053 


O'^fi 






48 


.119 


.107 


.106 


062 


067 


061 


OIQ 




()2R 


49 


.135 


.122 


.120 


.071 


.078 


.078 


045 


042 


nil 


5() 


.154 


,137 


.135 


086 


095 


089 




. vrrO 


017 


51 


,175 


.154 


,153 


.100 


,108 


.103 


.060 


.055 


.041 


52 


.199 


.175 


.173 


.116 


.128 


.117 


.072 


.068 


.046 


53 


.226 


,1% 


.196 


.132 


.147 


.141 


.083 


.077 


.055 


54 


.256 


.220 


.222 


.155 


,166 


.160 


.098 


.089 


.063 


55 


.291 


.248 


.252 


.177 


,191 


.187 


.112 


,104 


.075 


56 


.020 


-.025 


-.005 


.102 


.113 


.093 


.079 


.070 


,058 


57 


.012 


-.036 


-.012 


.106 


,115 


,096 


.082 


.074 


.060 


58 


.006 


-.046 


-.020 


,116 


.127 


,112 


.086 


.080 


.064 


59 


-.001 


-.058 


-.027 


1 19 


.126 


109 


087 


081 




60 


-.010 


-.070 


-.035 


,118 


.121 


.104 


,084 


.082 


.072 


61 


-.019 


-.087 


-.044 


,103 


.098 


.097 


,069 


.072 


.064 


62 


-.027 


-.101 


-.052 


,100 


.098 


.096 


,062 


.067 


.063 


63 


.036 


-.114 


-.060 


,069 


-.077 


-.068 


,053 


.060 


.055 


64 


-.(M2 


-.128 


-.068 


-.074 


-.087 


-.074 


.051 


.052 


.054 


65 


-.m 


-.140 


-.075 


-.080 


-.098 


-.083 


,038 


.042 


,052 


66 


-.295 


-.295 


-.290 


-.171 


-.203 


-.199 


-,167 


-.157 


-.133 


67 


-.298 


-.298 


-.289 


-,185 


-.223 


-.224 


-,175 


-.169 


-.143 


68 


-.303 


-.300 


-.288 


,199 


-.242 


-,247 


-,184 


-.180 


-.149 


69 


-.306 


-.302 


-.287 


-.206 


-.252 


-.260 


-.193 


-.190 


-.156 


70 


-.310 


-.304 


-.286 


-.214 


-.261 


-.272 


-.201 


-.199 


-.160 



a. Plaas with early or normal rcUrt^ment supplenienus arc excluded 



ERIC 



142 



130 



Wale A. 15 

^^y^ited Ai%ra^ ^^tmial for I^rt^t of Earninp Plans With 
10-\^ Cliff ^gtSsig and Early Retireniait at 55, by Normal 



Normal 




55 






62 










Occupation 




Cler. 


Prod. 


Prof. 


Cter. 


Prod. 


Prof. 


Cler. 


Prod. 


No. of Plans 


9 


7 


6 


44 


45 


18 


101 


99 


56 


Age 




















40 


.247 


.213 


.219 


.082 


.081 


.108 


.064 


.059 


.050 


41 


.045 


.037 


.036 


.018 


.080 


.022 


.013 


.009 


.010 


42 


.051 


M3 


M2 


.026 


.021 


.025 


.016 


.011 


.012 


43 


.057 


.049 


.048 


.0^ 


.m 


.028 


.018 


.012 


.014 


44 


.064 


.056 


.054 


.035 


.028 


.032 


.021 


.015 


.015 


45 


.072 


.065 


.063 


.040 


.032 


.036 


.024 


.017 


.018 


46 


.091 


.075 


.071 


.041 


.039 


.041 


.029 


.020 


.020 


47 


.106 


.085 


.081 


.053 


.049 


.046 


.035 


.023 


.023 


48 


.120 


.096 


.091 


.060 


.061 


.059 


.040 


.028 


.026 


49 


.137 


.109 


.103 


.068 


.071 


.078 


.046 


.034 


.030 


50 


.155 


.123 


.116 


.078 


.077 


.086 


.055 


.040 


.034 


51 


.175 


.139 


.132 


.089 


.088 


.099 


.063 


.047 


.037 


52 


.198 


.158 


.148 


.100 


.100 


.110 


.072 


.053 


.040 


53 


.224 


.180 


.167 


.114 


.116 


.126 


.084 


.064 


.050 


54 


.253 


.202 


.188 


.130 


.131 


.142 


.m 


.073 


.058 


55 


.287 


.231 


.216 


_J_48_ 


.Jit 




.JJL 


.087 


.070 


56 


'.m 


"'002' 


-.018 


"m 


"'a\3 


"'.099 


'.085 


.071 


.055 


57 


-.008 


-.006 


-.027 


.088 


.120 


.093 


.087 


.084 


.057 


58 


-.015 


-.012 


-.034 


.093 


.128 


.093 


.093 


.095 


.062 


59 


-.027 


-.020 


-.044 


.095 


.127 


.087 


.093 


.102 


.064 


60 


-.039 


-.028 


-.055 


.094 


.126 


.077 


.091 


.107 


.068 


61 


-.051 


-.036 


-.066 


.092 


.126 


.076 


.080 


.101 


.059 


62 


-.062 


-.0*5 


-.077 


.097 


.139 


.072 


.077 


.099 


.061 


63 


-.076 


-.053 


-.089 


-.084 


-.047 


-.10* 


.070 


.101 


.057 


64 


-.081 


-.062 


-.100 


-.088 


-.053 


-.113 


.064 


.098 


.059 


65 


~.m 


-.070 


-.111 


-.094 


-.061 


-.124 


.057 


.095 


.060 


66 


-.295 


-.280 


-.286 


-.142 


-.148 


-.176 


-.176 


-.151 


-.114 


67 


-.3m 


-.276 


-.282 


-.151 


-.176 


-.198 


-.182 


-.166 


.127 


68 


-.314 


-.272 


-.278 


-.161 


-193 


-.217 


-.194 


-.179 


-.133 


69 


-.323 


-.270 


-.273 


-.171 


-.211 


-.235 


-.203 


-.189 


-.141 


70 


-.329 


-.268 


-.270 


-.179 


-.224 


-.250 


-.212 


-.198 


-.146 



a. Plaas s^ilh early or normaJ rvUmtt^rnt supplements 'd*x excliKfcd. 
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Thble A.16 

Accrual in I^j^n \^^a!th by \fear Birth and ^mr of Hire for Managers 



Bora 


I960 


1^ 




1940 














19;^ 






Him) 


I9S0 


IVoU 


1975 






toTn 




I97S 




I960 




197S 




I960 






0 


0 


0 


0 


0 


fm 


0 


0 


835 


2686 


0 


0 


1178 


5146 


7442 


1 no 1 


0 


0 


0 


0 


0 


3^ 


0 


0 


562 


2059 


0 


0 


-616 


-^105 


-9132 


t c\<y^ 
1982 


0 


0 


0 


0 


0 


770 


0 


0 


1413 


3716 


0 


0 


451 


2175 


-5043 




0 


0 


0 


0 


0 


582 


0 


0 


1079 


2710 


0 


0 


-2739 


-2721 


--L1235 


!984 


0 


0 


1278 


0 


0 


1494 


0 


2968 


3053 


6530 


0 


5090 


658 


3575 


-2995 


1985 


0 


0 


251 


0 


475 


767 


0 


18226 


26481 


72527 


0 


-5357 


-5328 


-8152 


14936 


1986 


0 


0 


663 


0 


1335 


2O90 


0 


5616 


8227 


13781 


0 


0 


8151 


3728 


831 


1987 


0 


0 


353 


0 


651 


994 


0 


2593 


3691 


4118 


0 


0 


2108 


-^957 


-10017 


1988 


0 


0 


663 


0 


12^ 


1978 


0 


4106 


5874 


8553 


0 


4176 


3987 


^1882 


-6347 


1989 


1008 


2158 


767 


4037 


9 


2323 


22194 


3745 


5342 


5263 


0 


5038 


2968 


-3049 


-7920 


1990 


194 


388 


890 


688 


1709 


2676 


831 


3280 


4726 


5382 


0 


4265 


2109 


3889 


"8984 


1991 


341 


690 


1051 


1297 


2174 


3168 


1060 


1685 


2376 


-7118 


0 


0 


0 


0 


0 


1992 


418 


845 


1260 


1601 


2675 


3820 


609 


1389 


2029 


7356 


0 


0 


0 


0 


0 


1993 


504 


1016 


1485 




3202 


4515 


"89 




1312 


-8127 


0 


0 


0 


0 


0 


1994 


606 


1220 


1756 


2^3 


3851 


5351 


"908 


-155 


419 


-mz 


0 


0 


0 


U 


0 


1995 


716 


144! 


2043 


2%39 


40727 


S29S3 


-2067 


■^1384 


-3515 


-10152 


0 


0 


0 


0 


0 


1996 


843 


1695 


2555 


7130 


9538 


9898 


5217 


3628 


939 


-•5346 


0 


0 


0 


0 


0 


1997 




1986 


2992 




ytu 


1 1334 


4579 


2855 


-^1652 


-6363 


0 


0 


0 


0 


0 


1998 


1153 


2422 


3499 


7437 


9641 


10665 


3902 


2041 


•^2384 


"7386 


0 


0 


0 


0 


0 


1999 


J 342 


2%9 


4085 


7377 


9426 


7844 


31^ 


1187 


-3129 


-^8394 


0 


0 


0 


0 


0 


2000 


1558 


3492 


3900 


7140 


6196 


8643 


2423 


- 1882 


^3874 


-9344 


0 


0 


0 


0 


0 


2001 


1807 


4095 


4481 


4432 


2198 


■6178 


0 


0 


0 


2002 


0 


0 


0 


0 


0 


2002 


2093 


4790 


5149 


3750 


1206 


-7237 


0 


0 


0 


0 


0 


0 


0 


0 


0 

0 


2003 


2517 


5587 


59(M 


2870 


-15 


'8380 


0 


0 


0 


0 


0 


0 


0 


0 


2004 


3037 


6502 


6763 


1791 


4378 


-9658 


0 


0 


0 


0 


0 


0 


0 


0 


0 
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Ibble A. 16 Continued 



Bom 


I960 


1950 




]940 






1930 










1920 




1950 


Hired 


1980 




1975 


1980 


1975 


1970 


19S0 


1975 


1970 


1960 




1975 


1970 


1%0 


2005 


2918 


95433 


II7775 


-2553 


-8981 


-11004 


0 


0 


0 


{) 


0 


0 


0 


i] 


0 


2006 


3361 


11^5 


14674 


-1993 


-4042 


-6843 


0 


0 


0 


0 


0 


0 


0 


{) 


0 


2007 


3872 


13705 




-2784 


-49HS 


-7994 


0 


0 


0 


0 


0 


{) 


0 


0 


0 


2008 


4461 


13022 


15944 


-36t)l 


-5955 


-9155 


0 


0 


0 


i) 


{) 


i) 


0 


0 


0 


2009 


5139 


9^ 


11879 


^36 


-6930 


-10299 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2010 


5910 


10923 


1321) 


5265 


-7875 


-1 1375 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2011 


6792 


-6583 


8668 


0 


0 


0 


0 


0 


0 


0 


u 


0 


0 


0 


0 


20 J 2 


7801 


-7785 


-10184 


0 


0 


0 


0 


0 


0 


0 


0 


{) 


0 


0 


0 


2013 


8940 


-9069 


-1 1809 


0 


0 


0 


0 


C) 


0 


0 


{) 


0 


0 


{) 


0 


2014 


10223 


-10418 


- 1 353 1 


0 


0 


0 


0 


0 


{) 


0 


0 


0 


0 


0 


0 


2015 


168439 


11848 


-15345 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2016 


21859 


^868 


-12662 


0 


0 


0 


0 


0 


{) 


0 


0 


{) 


0 


0 


0 


2017 


25137 


-9994 


-14317 


0 


0 


0 


0 


0 


0 


0 


{) 


0 




0 


0 


2018 


23904 


-11319 


- 15955 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


{) 


0 


2019 


17968 


-12627 


-17524 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2020 


1996* 


-13849 


-18933 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2021 


-12355 


0 


Q 


0 


0 


0 


C) 


0 


0 


0 


0 


0 


0 


0 


0 


2022 


-14649 


0 


0 


0 


0 


(1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2023 


-17087 


0 


0 


0 


0 


0 


{) 


0 


0 


0 


0 


(1 


0 


0 


0 


2024 


19659 


0 


0 


C) 


0 


0 


0 


0 


0 


0 


0 


{) 


0 


0 


0 


2025 


-22287 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


{) 


0 


0 


0 


2026 


-21570 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2027 


-24026 


0 


0 


0 


0 


0 


0 


0 


C) 


0 


0 


0 


0 


0 


0 


2028 


-26391 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2029 


-28576 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2030 


-30436 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 



ERIC 



Year 



TkWc A. 17 

Pension Wealth by Year of Birth and Year of Hire for Managers 



Bom 
Hired 



1980 

m\ 
mi 

198.1 
1984 
1985 
1986 
1987 
i988 
1989 
1990 
1991 
1992 
1993 
994 
1995 
9% 
1997 
998 
999 
000 
2001 
2002 
003 

2om 



I960 



J950 



1940 



1930 



1980 


1980 


1975 


1080 

« yen* 


Ay 


ly/u 


Jyoil 




1970 


1960 


1980 


1975 


0 


0 


0 


0 


0 


2356 


0 


0 


3747 


17190 


0 


0 


0 


0 


0 


0 


0 


2741 


0 


0 


4313 


19221 


0 


0 


0 


0 


0 


0 


0 


3654 


0 


0 


5969 


23790 


0 


0 


0 


0 


0 


0 


0 


4493 


0 


0 


7480 


28076 


0 


0 


0 


0 


1393 


0 


2692 


6327 


0 


3235 


1149 


475 


0 


5549 


0 


0 


1740 


0 


3350 


7494 


0 


23271 


40597 


117141 


0 


0 


0 


0 


2513 


0 


4901 


9985 


0 


30051 


50713 


135785 


0 


0 


0 


0 


2969 


0 


5750 


11351 


0 


33728 


56172 


I441I7 


(} 


0 


0 


0 


3775 


0 


7317 


13828 


0 


39157 


64165 


157520 


0 


4552 


1098 


2352 


4718 


4400 


9136 


16751 


24192 


44347 


71802 


167710 


0 


10173 


I34I 


2842 


5821 


5274 


11257 


20142 


25781 


49175 


78983 


178316 


0 


15109 


1750 


3675 


7J32 


6837 


13946 


24166 


27668 


52407 


83814 


175617 


0 


0 


2256 


4700 


8707 


8776 


17257 


29015 


29115 


55404 


88399 


172570 


0 


0 


2869 


5940 


10572 


11227 


2 J 234 


34755 


29840 


57713 


92326 


168587 


0 


0 


3610 


7439 


12785 


14382 


26033 


41572 


29695 


59178 


95397 


163658 


{) 


U 


4493 


9220 


15373 


47095 


71162 


133166 


28282 


59343 


94264 


157222 


0 


0 






! o tin A 


56201 


83574 


147728 


34770 


64980 


95910 


155 849 


0 


0 


6772 


13814 


22381 


65802 


96481 


164262 


40746 


69931 


96824 


153324 


0 


0 


8220 


16844 


26827 


75768 


I097I7 


180531 


46151 


74133 


96962 


149607 


0 


0 


99)5 


20558 


32040 


85956 


123101 


194197 


50931 


77527 


96299 


144698 


0 


0 


11894 


24946 


37197 


96169 


133336 


209110 


55012 


77669 


94800 


138605 


0 


0 


14201 


30116 


43135 


103721 


139506 


208294 


0 


0 


0 


0 


0 


0 


16884 


36190 


49968 


110745 


144770 


206303 


0 


0 


0 


0 


0 


n 


20105 


43304 


57817 


117006 


148850 


203005 


0 


0 


0 


0 


0 


0 


23984 


51616 


66824 


122260 


157833 


198220 


0 


0 


0 


0 


0 


0 



1920 



20270 
19347 
20361 
18515 
20077 
15322 
24639 
27634 
32763 
36925 
40267 
0 
0 
0 
0 

(] 

0 
0 
0 
0 
0 
0 
0 
0 
0 



1970 I960 19^ 



69954 
68974 
732(M 
74336 
81625 
77017 
83260 
80214 
80434 
79385 
77390 
0 
0 
0 
0 
0 
0 
0 

{) 

0 

(} 

0 
0 
0 
0 



157647 
145742 
144173 
137819 
140844 
131943 
136584 
129531 
126280 
121217 
114850 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Tbble A.17 Continued 



Bom 


i960 


1950 




19^ 






1930 








Hired 


im 








1975 


1970 


19^ 


1975 


1970 


I960 


2005 


27844 


157100 


197093 


122952 


152517 


191845 


Q 


0 


0 


Q 


Q 


2006 


32295 


174574 


2li^2 


124257 


152424 


189811 


0 


0 


0 


0 


0 


2007 


37429 


194452 


243704 


124738 


151301 


186468 


0 


0 


0 




() 


2008 


43351 


214150 


267468 


124345 


149092 


\ 8 1 767 


0 


() 


i) 






2009 


501K) 


230W7 


287992 


123032 


145761 


175690 


0 


y 


0 


Q 


Q 


2010 


58041 


249344 


3ia538 


120773 


141301 


168260 


0 


0 




0 


{) 


2f^M 


67087 


249226 


309879 


0 


0 


0 


Q 


0 


Q 


Q 


() 


2012 


77489 


247793 


307546 


0 


0 


0 


0 


0 


(} 


\I 


Q 


2013 


89425 


244918 


303375 


0 


0 


0 


0 


0 




0 


n 


2014 


103 100 


240494 


297212 


0 


0 


0 


0 


0 


0 


{) 


() 


20 J 5 


28%18 


234391 


288904 


0 


0 


0 


0 


0 


0 


0 




2016 


321636 


231555 


283275 


0 


0 


0 


Q 


0 


0 


0 


0 


2017 


358138 


227214 


275686 


0 


0 


0 


0 


0 


0 


0 




2018 


394330 


221307 


266097 


0 


0 


0 


0 


0 


Q 


0 


Q 


2019 


425077 


2131^09 


254529 


0 


0 


0 


0 


0 


0 


0 


Q 


2O20 


458866 


204763 


241094 


0 


0 


0 


0 


0 


0 


{) 


Q 


2021 


458390 


0 


0 


0 


u 


0 


0 


0 


{) 


Q 


0 


2022 


455392 


0 


0 


0 


0 


0 


0 


0 


0 


c 


0 


2023 


449660 


C) 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2024 


440956 


0 


0 


0 


0 


0 


0 


0 


0 


0 


{) 


2025 


429144 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2026 


417780 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2027 


403414 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


202g 


386063 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2029 


365842 


0 


0 


0 


G 


0 


0 


0 


0 


0 


0 


2030 


343022 


0 


0 


0 


0 


0 


0 


to.: 


0 


0 


0 



ERIC 





1920 








1970 


1960 


1950 


0 


0 


0 


0 


0 


0 


{) 


() 


0 


(} 


0 


0 


0 


0 


0 




() 


{} 


0 


() 


0 


Q 


0 


0 


{) 


0 


0 


0 


{) 


() 


0 


0 


{) 


0 


0 


0 


{) 


0 


0 


0 


{) 


0 


() 


0 


{) 


() 


{) 


0 


0 


0 


0 


() 


0 


0 


{) 


{) 


0 


0 


{) 


{) 


0 


() 


0 


() 


0 


0 




y 






u 


n 


0 


0 


0 


0 


0 


0 


0 


0 


0 


u 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 



\sar 
Born 



Ikbie A. 18 

Social Security Accrual by Mmr of Birth and ^ of Hire for Managers 



I960 



1950 



Hired 


1980 


19S0 


I97S 
















0 


1696 


2286 


398 


1981 


0 


235 


338 


474 


1982 


0 


289 


421 


571 


1983 


0 


364 


522 


730 


1984 


0 


293 


m 


588 


1985 


{) 


129 


382 


612 


1986 


0 


419 


440 


751 


1987 


{) 


521) 


560 


971 


1988 


0 


588 


608 


1098 


1989 


0 


664 


6(>4 


1242 


1^>91) 


3965 


737 


729 


1404 


1991 


358 


80 j 




690 


1992 


382 


875 


889 


1865 


I9';3 


4ie. 


961 


985 


20% 


1994 


456 


106() 


1093 


2.361 


IW 


%)} 


1173 


1216 


2665 


1996 


556 


IM)] 


1355 


30)5 


1997 


616 


1448 


1512 


3418 


1998 


683 


1614 


1689 


3885 


1^ 


758 


18()3 


1891 


4426 


2ixx; 


84! 


2018 


2119 


5052 


2m 


935 


2263 


2378 


5779 


2i)i}2 


HMO 


2542 


2674 


6628 


2im 


1158 


286! 


X)l() 


7624 


2iX^ 


1291 


3225 


3394 


8900 



1940 



1975 



455 
567 
676 
863 
273 
767 
910 
1165 
1294 
1441 
1609 
IHOl 
2022 
2273 
2562 
2892 
3271 
3709 
4213 
4797 
5472 
6256 
7169 
K241 
9648 







1930 











1975 


1920 
1970 






197S 


1970 




1960 




19i» 


467 


936 


982 


1022 


1071 


2936 


.3000 


3057 


635 


1121 


1240 


1291 


1356 


3726 


3808 


3880 


742 


1546 


1462 


1524 


802 


4460 


4557 


4^ 


9S4 


1730 


1 893 


1978 


2137 


585R) 


5982 


3317 


7,34 


1394 


1489 


1525 


1673 


4893 


4974 


5206 


760 


1471 


1578 




1777 




1436 


5307 


919 


1822 


1949 


20()3 


2200 


5991 


-5837 


-61 18 


1199 


2385 


2577 


1232 


2914 


-5587 


-5443 


-5706 


1334 


2725 


2930 


3129 


3313 


5208 


-5074 


-5319 


1488 


3117 


3338 


3566 


3774 


4856 


-473! 


-1959 


1663 


3568 


3810 


4072 


4308 


4530 


-4413 


-4627 


1863 


4090 


2095 


4661 


4929 


0 


0 


0 


2t)92 


4696 


5103 


5349 


5653 


0 


0 


0 


2353 


5402 


5878 


6158 


6504 


0 


0 


0 


2653 


6330 


6815 


7169 


7589 


0 


0 


0 


2994 

4 


t3924 


7376 


7801 


8257 


0 


K) 


0 


mi 


"6909 


-72 ;5 


-7825 


-8497 


0 


0 


0 


3839 


M44 


-6784 


^7298 


-7925 


0 


0 


0 


4l61 


-6006 


-6324 




-7387 


0 


0 


0 


4965 


-5600 


5896 


-6343 


-6888 


{) 


0 


0 


5662 


5224 


-5501 


-5917 


6425 


0 


0 


0 


6471 


0 


0 


0 


0 


0 


0 


0 


7413 


0 


0 


0 


0 


0 


0 


0 


8518 


0 


0 


0 


0 


0 


0 


0 


9986 


0 


0 


0 


0 


0 


0 


0 



J960 

3125 
2013 
4^i43 
6383 
5332 
5483 
-M63 
-6028 
5618 
5238 
4887 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



_I950 

1263 
4053 
4878 
6431 
5.361 
5510 
-6540 
-6UX) 
"5686 
-5301 
-4945 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 



1 4 Ci 



Tkhk A. 18 Continued 



Bom 

MIIVCI 


I960 


1950 




1940 


— — — 




1930 




— — . 

I960 












1950 


IVJfU 




1975 




1975 


1970 


I9S0 


J 975 


1971 




1980 


1975 


1970 




I960 


2005 


1440 


.3641 


3832 


9684 


1CM96 


10863 


0 


0 


0 


0 


C) 


0 


0 


0 


0 


2006 




4119 


4334 


-10010 


-11207 


-11747 


0 


0 


0 
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1980 

198! 

J 982 

1983 

1984 

1985 

I9K6 

1987 

1988 

1989 

1990 

I99I 

1992 

1993 
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1995 

J996 

1997 

1998 

199^) 
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2002 
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20f)4 



I960 



1^ 



1980 1975 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4321 
4834 
5387 
5992 
6659 
7396 
8212 
9115 
10117 
11230 
12464 
13836 
15362 
17059 
18948 



1849 
2082 
2453 
2988 
3444 
3765 
4328 
5017 

5m 

6689 
7681 
8771 
9973 
11303 
12778 
14418 
16245 
18283 
20559 
23107 
25960 
29161 
32758 
36^3 
41360 



2491 
2828 
3361 
4121 
4734 
5398 

am 

6811 
7667 
8607 
9645 
10795 
12069 
13484 
15058 
16809 
18762 
20941 
23375 
26098 

32562 
3639S 
40709 
45561 



I^0_ 

3818 
4287 
5025 
6102 
7021 
W55 
9101 
UM17 
11909 
13599 
15514 
16706 
19213 
22040 
25238 
28856 
32960 
37618 
42917 
48957 
55848 
63728 
72757 
8312b 
95178 



1975 

4854 

5412 
6295 
7588 
8232 
9499 
10760 
12334 
14094 
16062 
18270 
20752 
23543 
26686 
30235 
34242 
38778 
43918 
49752 
56391 
63950 
72579 
82448 
93763 
106932 







!930 


— 
















1975 


1970 


I960 


-— 

I9S0 




1975 


1970 


. 

I960 


^ . . 

1950 


5277 


^17 


10544 


11703 


13137 


30795 


322^ 


33612 


35218 


33536 


5905 


10325 


11765 


12966 


14452 


34476 


36037 


37425 


36976 


37540 


6873 


12(r70 


1.3676 


14^/77 


15716 


40267 


41976 


43496 


43251 


43869 


8297 


14633 


165(^5 


17971 


18925 


48898 


50847 


49546 


52631 


53335 


^76 


16820 


18881 


20454 


21613 


56463 


58589 


57482 


60844 


61612 


10^)1 


19305 


2I59G 


23281 


24682 


64896 


63223 


66278 


70009 


70846 


12109 


21837 


24326 


26123 


27779 


60203 


58651 


61485 


W946 


65722 


13759 


15054 


27823 


28206 


31742 


55816 


54377 


57005 


60214 


609M 


15603 


28734 


31804 


32415 


36252 


51720 


50387 


52821 


55795 


56462 


17666 


32944 


36342 


37218 


41390 


47889 


46654 


48909 


51662 


52280 


19978 


37764 


41522 


42708 


47255 


44305 


43162 


45248 


47796 


48367 


22576 


43294 
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53969 


0 


0 


0 
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51820 
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61658 


0 
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0 
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2024 
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Earain^ by \fear of Birth and Year of Hire for Managers 
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1950 



1940 



Hiivd 






1975 


1980 


1980 


20405 


24053 


3.^)21 


27894 


I98J 


22852 


26082 


34967 


29403 


1982 


25312 


2^»57 


36^ 


!M)819 


1983 


27757 


29965 


38542 


3214} 


1984 


30615 


3227! 


40774 


33869 


1985 


3M79 


34543 


42948 


35535 


1986 


36331 


36774 


45069 




1987 


39155 


38960 


47139 




1988 


41933 


41092 


49158 




1989 


44653 


43166 


51 128 




1990 


47309 


45183 


53056 




1991 


49904 


47147 


54951 


44IR7 


1992 


52429 


49052 


56809 




1993 


54889 


50900 


58636 


46509 


1994 


57292 


52698 


60438 


47553 


1995 


59M5 


54444 


62216 


•to J J *♦ 


1996 


61954 


56140 


63969 


49382 


1997 


64230 


57786 


65695 


50151 


1998 


66481 


593^ 


67389 


50812 


1999 


68717 


60920 


69047 


51353 


2000 


70946 


62398 
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51760 


2001 
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63814 


72206 


52023 


2002 


75415 


65151 
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2003 
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66402 


75052 
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67550 
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36885 
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0 


0 


0 


0 


0 
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0 
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2006 
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52810 
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0 


0 


0 


0 
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(} 


0 
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70199 
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49678 


51410 
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0 


0 


0 


0 


{) 


0 


0 
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89081 


70739 
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48503 


49727 
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0 


0 


0 


0 


0 


0 
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0 


0 


2009 
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2014 


101438 
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C) 


2015 


102959 


66974 




0 


0 


0 


0 


0 


0 
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0 


0 
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2016 


104202 


65062 


10261 


0 


0 


0 
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0 


0 


0 


0 


0 


0 


u 


i) 


2017 


105115 


62766 


67124 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 
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105638 


60090 


63546 


0 


0 


0 
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0 


0 


0 


0 


0 


0 
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0 


0 


{) 


0 


0 
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0 


0 


0 


0 


0 


0 


0 


0 
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0 


0 


0 


0 


0 
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0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2028 


79209 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 
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0 
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Cumulated Earnings by \fear of Birth and Year of Hire for Managers 
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1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

20O4 



I960 



1950 



Hired 



1940 



19^ tm im I9S0 1975 



1970 



20405 
43257 
68569 
96326 
126941 
160419 
196750 
235905 
277838 
322490 
369799 
419703 
472132 
527021 
584313 
643958 
705913 
770143 
836623 
905341 
976286 
1049464 
1124879 
1202545 
1282476 



24053 
50135 



33021 
67987 



78192 mm 

108157 143337 

140428 184111 

174970 227059 

211745 272127 

250750 319267 

291797 368425 

334963 419553 

380146 472609 

427293 527560 

476345 584369 

527245 mmm 

579942 703442 
634387 765558 
690527 829626 
748313 ^5321 
807692 962710 
868612 1031757 
931010 1102412 
994824 1174617 
1059974 1248293 
1126376 J 323345 
1193926 1399652 



27894 
57297 
886116 
120257 
154126 
189661 
226801 
265486 
305649 
347221 
390134 
434321 
419m 
526216 
573770 
622283 
671666 
72J817 
772629 
823981 
875741 
927764 
979886 
1031934 
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